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2008  Maneuver  Support  Science  and  Technology  Conference  and  Exhibition 

28  -  30  July  2008 
Fort  Leonard  Wood,  MO 


Tuesday.  29  July  2008 


Welcome  and  Introduction 

•  Dr.  Rebecca  Johnson,  Deputy  Commanding  General,  US  Army  Maneuver  Support  Center 
Defense  Perspective  on  Maneuver  Support/Science  &  Technology 

•  Mr.  Alan  Haggerty,  Deputy  Undersecretary  for  International  Technology  Security  DOD 
“ Customer  ”  Perspective  on  What  Advances  Are  Needed  in  Maneuver  Support 

•  Lieutenant  General  Mike  Vane,  Deputy  Commanding  General,  TRADOC 
S&T  Community  Perspective  on  Maneuver  Support  Challenges 

•  Dr.  Tom  Killion,  Chief,  Scientist  of  the  Army 
Consequence  Management 

Talk  One 

•  The  Honorable  Jay  Cohen,  Under  Secretary  for  Science  and  Technology,  Department  of  Homeland  Security 

•  Major  General  King  E.  Sidwell,  Adjutant  General,  Missouri  National  Guard 

Assured  Mobility 
Talk  Two 

•  Dr.  Donald  Reago,  Deputy  Director,  NVESD 
Protection 

Talk  Three 

•  r.  Dave  Pittman,  Director,  Geotechnical  and  Structures  Laboratory  Engineer  Research  and  Development  Center 

Wednesday.  30  July  2008 


Plenary  Session  -  Maximizing  Research  Results 
Nutter  Field  House 

•  Dr.  David  Skatrud,  Director,  Army  Research  Office 
Plenary  Session  -  Human  Systems 

Nutter  Field  House 

•  Dr.  Michael  Drillings,  Director  for  MANPRINT,  HQDA 
Welcome  and  Overview  of  Maneuver  Support 

•  Dr.  Rebecca  Johnson 
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Academic  Perspective  on  Conference  Results 
Nutter  Field  House 

•  Dr.  Mike  Nichols,  Vice  President  for  Research  and  Economic  Development,  University  of  Missouri  System 

•  Dr.  Krishna  Krishnamurthy,  Research  Alliance  of  Missouri 

Industry  Perspective 

•  Major  General  (R)  Julian  Bums,  Vice  President  for  Business  Development,  Land  &  Armaments,  BAE  Systems 
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BAE  SYSTEMS 


Effectiveness  of  Technology  for  the 
Warfighter 

—  an  Industry  view 
-a  Global  Approach 

JB  Burns,  VP  BAE  30  July 
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BAE  SYSTEMS 


An  Industry  View 


The  War  on  Terror  has  changed  the 
game 

New  systems  fielded  at  record  rates 

Configurations  continually  change  to 
meet  evolving  threats 

An  ever-increasing  supply  chain  required 
for  affordable  complex  systems 

More  reliance  on  contractors  on  the 
battlefield 

Rapid  acquisition  is  a  paradigm  shift 


DX  ratings  benefit  selected  programs  at 
the  expense  of  others 

Today’s  uncertainties  require  an  enterprise  approach 
to  sustain,  support,  reset  and  transform  the  Army 
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Adapting  to  the  Threat  -  The  MRAP  Example 


RG31  CAT  I  and  II 


DX-rated  program 

Time  from  receipt  of  order  to  first 
deliveries:  43  days  for  Caiman,  60 
days  for  RG-33 

Total  delivered  to  date:  2,836  of  8 
variants,  in  14  mo;  4  new  variants 
under  order 

Depot  Participation 

•  Letterkenny  -  Final  Assembly 

•  RRAD  -  MRAP  University 

Evolving  survivability 
enhancements 

OEM  Consortium  for  FSRs 
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Supporting  New  Production  -  The  FMTV  Example 


More  than  40,000  delivered  /  7,000 
deployed 

Production  capacity  increased  three-fold  in 
two  years 

High  optempo  results  in  twelve-fold  spare 
requirement  increase 

Ongoing  vehicle  improvements  for 
survivability  and  payload 

Commonality  and  backward  compatibility 
are  key  logistics  drivers 

Ongoing  partnership  with  RRAD 
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BAE  SYSTEMS 


Resetting  the  Force  -  The  Bradley  Example 


•  Recapitalizing  and  repairing  8 
vehicles  per  day 

-  Improved  mobility,  lethality 
and  survivability 

•  Army  PM-led  BAE  Systems/ 
RRAD  partnership 

•  Complex  enterprise  requires 
collaborative  planning 

•  Tight  timelines  driven  by 
deployment  schedules  and 
ARFORGEN 
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BAE  SYSTEMS 


Ensuring  Readiness  for  our  Troops 

•  Evolving  battlefield  presents  new  challenges  to  logistics 

-  Recruiting,  training  and  retaining  qualified  personnel  for 
deployment 

-  Supply  chain  capacity  and  capability  to  surge 

-  Sync’ing  supply  with  demand  for  spare  parts  and 
equipment  in  theater 

-  Faster  turn  around  of  battle-damaged  equipment 

-  Need  to  match  industry  processes  to  ARFORGEN  planning 

-  Better  communication  for  timely  planning 
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Ensuring  Readiness  for  our  Troops 


Industry/Army  collaboration  is  essential  to  meet 

the  challenge 
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When  it  works  right 

Protecting  Those  Who  Serve:  Canadian  RG31 
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Protecting  Those  Who  Serve: 


Canadian  RG31  Mk5  APC  attacked 
by  a  suicide  bomber  in  a  pick-up 


Scoreboard 
RG31:  1  Bomber:  0 


BAE  SYSTEMS 
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FOCUS  ON  THE  CUSTOMER 


Value  Chain  Architecture 


Value 


Customer 
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DEFENSE  ACQUISITION  IS 
GONNA  CHANGE . 


BAE  SYSTEMS 


(AGAIN) 


Rapid  Acquisition 
Off  the  shelf/short  development 
Quick  response 
COCOM  centric 
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Long  cycle  acquisition 

Tech  development 

Platform  oriented,  limited 
production 

Service  centric 


Install  “black  boxes”  in 
existing  equipment  to 
improve  and  plug  into 

network 


Large,  horizontal  networks 
Leveraging  of  IT  revolution 
Jointness 


Snnrrcy  QS1S. 
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WAR  FARE  &  THE  FOE  ARE  CHANGING 
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A  Thought  For  Today 


The  definition  of  insanity  is 
doing  the  same  thing  over 
and  over  and  expecting 
different  results. 

•  (Benjamin  ‘Fran^fin 


BAE  SYSTEMS 
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INNOVATION  IS  KEY 


2.6 


Fosbury 

Flop 


U 

TOkVO&l 


L6  1900 


1920 


1940 


1960 


1980 


Source:  Pascale 


ADAPT  TO  PRESSURE  ON  COSTS 


BAE  SYSTEMS 


Year  of  Initial  Operation 


Source:  Norm  Augustine 
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Innovation  AND  Cost  Savings 
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BAE  SYSTEMS 


A  CLEAR  VISION  IS  HARD  TO  COME  BY 


“We  will  put  a  man  on  the  moon  and  bring  him  back  before  the  end  of  this 
decade.  ” 


William  F.  Achtmeyer  Center  for  Global  Leadership  -  Tuck  School  of  Business  at  DartmoetflAE  Systems,  Inc./Unclassified 


BAE  SYSTEMS 


THINK  AND  ACT  AND  BE  GLOBAL 
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GO  WHERE  THE  CUSTOMER  GOES 


BAE  SYSTEMS 


6-Aug-08 
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BACK  UPS 


BAE  SYSTEMS 
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The  Top  10  Things  You  Can  Do 
With  a  Dead  Horse 

10.  Whip  the  horse  a  little  harder. 

9.  Change  the  rider. 

8.  Harness  several  dead  horses  together  for 
increased  speed. 

7.  Emulate  the  best  practices  of  companies  riding 
dead  horses. 

6.  Proclaim  that  it’s  cheaper  to  feed  a  dead  horse. 


SOURCE:  Net  Ready ,  Hartman  &  Sifonis  with  Kador 


5.  Affirm  that  “This  is  the  way  we  have  always  ridden 
this  horse.” 

4.  Declare  that  “This  horse  is  not  dead.” 

3.  Have  the  lawyers  bring  suit  against  the  horse 
manufacturer. 

2.  Engage  a  consultant  to  study  the  dead  horse. 

1 .  Promote  the  dead  horse  to  a  senior  management 
position. 

SOURCE:  Net  Ready ,  Hartman  &  Sifonis  with  Kador 


Electronics  &  Integrated  Solutions 


BAE  SYSTEMS 


BAE  Systems  -  Delivering  Value  and  Capabilities  for  the  Current  and  Future  Force 


3~ 


Warfighter  Information 
Network -Tactical  (WIN-T) 
Future  Combat  Systems 
(FCS)  Integration 


JTRS  Cluster  1,5 


Battlespace 
Awareness  C2 


Future  Combat  Systems: 
Armed  Robotic  Vehicle 


FCS  Emitter  Mapping 
System  (EMS) 


AN/ALQ-212 

ATIRCM/CMWS 


Tactical  SIGINT 
Payload 


GSTAMIDS 


_u-^.  . 

Military  Power 
Management 


Airborne  Recon 
Low 


Current  Force  Systems: 

•  M2  Bradley  Combat  Systems 

•  Ml  13A3  Family  of  Vehicles 

•  M88A2  HERCULES 


♦  M109  Family  of  Vehicles 


Advanced 
Precision  Kill 
Weapon  Seeker 


Thermal  Weapon 
Sight 


CROWS  ll/STRYKER 
UCIR  Weapons  Sight 
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Electronics  &  Integrated  Solutions  -  R&D 


BAE  SYSTEMS 


BAE  Systems  -  A  Proud  Legacy  as  a  Research  Partner  with  the  Army 


As 
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ARL  Federated  Lab 


Thru-Wall  Sensing 


Advanced  Tracking  and 
Targeting  Systems 


Advanced  Sensors  Consortium 


Eyes  end  Eer-s  of  EC 


ARL  Collaborative 
Technology  Alliance 


Distributed  IRCM 


^Formatted 
Sensor  Report 


Report 


Track 


Distributed  Sensor 
Management  and 
Control 


Armor  Embedded 
Antennas 


Distributed  Aperture 
System  (DAS) 


Passivemfrared 
Cueing  System 


Elevation  Motor'1 
(behind  sensor) 

Close-In 

Countermeasure  System 


Hand  Held  laser 
Designator 


Low  Cost 
Targeting  System 


I  UVNLOSComms 


UGS 


LADAR  Collision 
Avoidance 
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Science  &  Technology  for  Maneuver 
Support  Conference 


DHS  Science  and  Technology 
Directorate  Brief 

Fort  Leonard  Wood,  Missouri  •  July  29,  2008 


Jay  M.  Cohen 

Under  Secretary  for  Science  and  Technology 
U.S.  Department  of  Homeland  Security 


Homeland 

Security 


The  Challenge:  Event  Consequence  Management 


DBS  S&T  Directorate 


Cavalry  -  NORTHCOM 


AWACS 


National  Guard 


Federal  National 
Guard 


County  Police 


State  Troopers 


Homeland 

Security 


Sheriff  of  Mayberry 


S&T  Challenge:  To  Address  Interoperability 
Across  Disciplines  and  Jurisdictions 


S&T  Goals 


Consistent  with  the  Homeland  Security  Act  of  2002 


•  Accelerate  delivery  of  enhanced  technological  capabilities  to  meet 
requirements  and  fill  capability  gaps  to  support  DHS  Agencies  in 
accomplishing  their  mission 

■  Establish  a  lean  and  agile  GS-manned,  world-class  S&T 
management  team  to  deliver  the  technological  advantage 
necessary  to  ensure  DHS  Agency  mission  success  and  prevent 
technology  surprise 

■  Provide  leadership,  research  and  educational  opportunities  and 
resources  to  develop  the  necessary  intellectual  basis  to  enable  a 
national  S&T  workforce  to  secure  the  homeland 


Homeland 
ifiF  Security 


LIKELIHOOD  OF  OCCURRENCE 


TERRORIST  ROADMAP 


LOWER 


CONSEQUENCE  OF  OCCURRENCE 


BOMBS,  BORDERS,  BUGS,  BUSINESS,  BODIES  &  BUILDINGS 


DBS  S&T  Directorate 


DHS  S&T  Investment  Portfolio 
FY  2009 


Balance  of  Risk,  Cost,  Impact,  and  Time  to  Delivery 


Product  Transition  (0-3  yrs) 

■  Focused  on  delivering  near-term 
products/enhancements  to  acquisition 

■  Customer  IPT  controlled  Goal:  50% 

■  Cost,  schedule,  capability  metrics  45% 

Innovative  Capabilities  (2-5  yrs) 

■  High-risk/High  payoff 

■  “Game  changer/Leap  ahead” 

■  Prototype,  Test  and  Deploy  Goal:  10% 

FY07:  7% 

■  HSARPA  FY09:  8% 

Basic  Research  (>8  yrs) 

■  Enables  future  paradigm  changes 

■  University  fundamental  research 

■  Gov’t  lab  discovery  and  invention  Goal:  20% 

FY07:  11% 

■  Homeland  Security  Institute  FY09:  20% 

Other  (0-8+  years) 

■  Test  &  Evaluation  and  Standards 

■  Laboratory  Operations  &  Construction 

FY07:  37% 
FY09:  23% 

Customer  Focused,  Output  Oriented 

gfe.  Homeland 
ilSjlr  Security 


DBS  S&T  Directorate 


rfjj&fe  Homeland 
Security 


Homeland  Security  S&T  Enterprise"' 


DBS  S&T  Directorate 
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Product  Transition 


DHS  S&T  Directorate 


Border  Security  Game  Organization 
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Why  Federal  R&D  Investment? 

ONLY  the  Federal  Government  can  take  “game-changing”  risks  that  benefit  society,  create 
leading-edge  AMERICAN  technology,  AMERICAN  JOBS  and  assure  AMERICAN  security! 


Nautilus 
SSN  571 
~  1954 


Navy  Nuclear  Hyman  G. 
Submarine  Rickover 


KC-135  Curtis  LeMay 


Civilian  Nuclear  Power 


World  Wide  Web 


>2000 


DDG  1000 
“Electric  Navy” 


AMSC  -  50,000  SHP  (36.5MW) 
HTS  AC  Synchronous  Motor 


DHS  S&T  Di  reel  orate 


KNOW  Risk 
KNOW  Reward 


Robert  Goddard  &  First  Liquid-Fueled 
Rocket 


Boeing  787  Dreamliner 

Homeland 

Security 


The  Wright  Brothers  First  Flight 


NASA  Goddard  Rocket  Launch 


First  Man  on  Moon 


DBS  S&T  Di  recto  rate 


^[Homeland  Security 

“Support  basic  and  applied 
homeland  Security  research  to 
promote  revolutionary  changes  in 
technologies;  advance  the 
development,  testing  and 
evaluation,  and  deployment  of 
critical  homeland  security 
technologies;  and  accelerate  the 
prototyping  and  deployment  of 
technologies  that  would  address 
homeland  security 
vulnerabilities.” 


Act  of  2002 


EVERY 

TRULY 

GREAT 

ACCOMPLISHMENT 

IS  AT  FIRST 
IMPOSSIBLE! 

(FOFiTUlSEE  COOKIE) 


*  Homeland 
HP  Security 


DHS  S&T  Directorate 


Homeland  Innovative  Prototypical  Solution1 

HIPS  FY  2008  Planned  Demonstration  Timeline  p§ 


HUMAN 

FACTORS 

FAST  M2 


EXPLOSIVES 

DETECTION 

MagViz 


CRITICAL  INFRASTRUCTURE  PROTECTION 


Levee 

Strengthening 


CHLOE 


Countering  the  IED  Threat 


Breaking  the  links  in  the  IED  Delivery  Chain 


Secure  Against  Fires  and  Embers 


-jgay  Homeland 
'$pf  Security 


HI  Homeland 
W  Security 
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Homeland 

Security 
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Pre-Flood  Deployment  of  Protective 
And  Rapid  Repair  Supplies  to 
Problem  Locations 


Drop-in  structures 


Pre-emptive  mapping 
of  weak  levees 


Homeland  Innovative  Prototypical  Solutions 
Levee  Strengthening  and  Rapid  Repair 


DHS  S&  I  Directorate 


lofted  by  aircraft 


Roll-out  protective 
coverings  such  as 


Explosively  Emplaced 
Support  Structures 


Float-in  structure  guided 
by  cables 


HI  Homeland 
iflF  Security 


articulated  concrete  mats 
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Homeland 

Security 
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DBS  S&T  Directorate 


TechSolutions  Projects 


Next  Generation  0cu|ar  Scanning 

Breathing  Apparatus  Nerve  Agents/Toxic  Gases 


Fire  Ground  Compass 


3-D  Location 


Interagency  Biological  Restoration  Demonstration 

(Wide  Area  Restoration) 


Goal: 

Program  is  focused  on  providing  a  coordinated, 
systems  approach  to  the  recovery  and  restoration  of 
wide  urban  areas,  to  include  DOD  infrastructures 
and  high  traffic  areas,  following  the  aerosol  release 
of  a  biological  agent. 


Objectives: 

■  Study  the  social,  economic  &  ops 
interdependencies 

■  Develop  strategic  restoration  plans  for  DOD  & 
DHS 

■  Identify  and  demonstrate  technologies  that 
support 

restoration 

■  Exercise  restoration  activities  &  technology 
solutions 

Homeland 
Security 


DOD  (DTRA)  &  DHS  (S&T) 
co-sponsored  program 


Coordination  &  pannersmp  wnn 
Interagency  (E  PA/C  DC/etc),  urban 
area,  and  other  identified  partners 


^  Restoration  Guidance 

Restoration  Guidance  &  Checklist  for  Major 
Airports  after  a  Bioterrorist  Attack 

■  NAS  Study:  Reopening  Public  Facilities  after  a 
Biological  Attack:  A  Decision  Making  Framework 

■  “Pre-reviewed”  Protocols  &  Plans 


Airport  Preparedness  Workshop 

■  Co-sponsored  with  EPA/CDC 

■  Eastern  Airports  (Port  Authority  of  NY  &  NJ, 
Washington  Metropolitan  Authority,  &  Chicago  Dept 
of  Aviation) 

Restoration  Guidance  for  Transit  Systems 

■  Partners  (WMATA,  MTA) 

■  Builds  off  of  Restoration  Guidance  for  Airports 


HI  Homeland 
Security 
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SBInat 


Get  People  Right 
Get  Books  Right 
Get  Organization  Right 
Get  Content  Right 
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It's  About  our  Relevance  d£  Credibility  l 
Product  vs.  Overhead!? 

Homeland 
Security 
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DHS  S&T  FY08  Focus 


Attach  shows  no  amount  of  security  is  enough  1^*1 
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Hometai 

Security 


Command,  Control,  & 
Interoperability 


Explosives 


Chemical/Bi  olog  real 


Borders/Mlaritime 


Human  Factors 


I  n  frast  m  ct  u  re/Geo  p  hysica  I 
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Back-Up  Slides 
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RDCDS  -  Airborne  Segment 

Airborne  Spectral  Photometric  Collection  Technology  (ASPECT) 


Three  Primary  State-of-the-Art  Sensors: 


■  Infrared  Line  Scanner  to  image  the  plume 

■  High  Speed  Infrared  Spectrometer  to 
identify  and  quantify  the  composition  of  the 
plume 


Multi-Spectral  IR  Imager 


Fourier  Transform 
IR  Spectrometer 


Gamma-Ray 

Spectrometer 


9^gEl27  2006 
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RDCDS  -  Airborne  Segment 

ASPECT  Products 


Base  Map 


ETA  ASPECT 

FMR  S-pecLrnffltner  Plume  D&asiXy  Cn>a-Cut 


FILE  £4*j1*T*4 

1  &p«rw*i  fef  M»3cn 
0  TrtHlWU  EU-fcfe*CBilffli 


r^JT^Jih  jippnun  a 


!  0  DC? 


$F$l,W»eh 

*s*ci|f 

wniriir 


|r.  nKL««4A 
I  1  nMciIH* 
i  wnifrir 

'jI 


-o«?  ■ 


-Q0H 


H 


M  dU  iM 

La  Iff  Cofocfed  *i  Tphh  IVnf  Fkgi 


IR  Plume  Image 


Chemical  ID  Information 


-  A  single  pass  of  the  aircraft  produces  a  dataset  that  permits  mapping, 
aerial  photography,  Infrared  imaging,  and  chemical  identification. 

-  Reachback  and  linkage  to  national  laboratory  for  quality  assurance. 
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RDCDS  Airborne  Segment 

Deployments,  NSSE  Events,  and  Emergency  Responses 


Houston,  TX,  FEMA  Floods  -  6/2001 
Jacksonville,  TX  Derailment  -  9/2001 
Superbowl  New  Orleans,  LA  -  1/2002 
Olympics  Salt  Lake,  UT,  -  2/2002 
Roanoke,  VA,  Tire  Fire  -  3/2002 
Houston,  TX,  Refinery  Tank  Fire  -  4/2002 
Key  West,  FL,  Radar  Test  -  4/2002 
Friendswood,  TX  Plant  Fire  -  5/2002 
East  Texas  Tire  Study  -  7/2002 
Freeport,  TX,  Plant  Explosion  -  9/2002 
Neosho,  MO,  Landfill  Fire  -  10/2002 
Amite,  LA,  Derailment  -  10/2002 
Port  Arthur,  TX,  Refinery  Study  -  1/2003 
Shuttle  Columbia  Response  -  2/2003 
Toledo  Bend,  TX,  Swamp  Gas  -  3/2003 
Canadian  River,  OK,  Radar  Test  -  4/2003 
El  Mirage,  CA,  Sensor  Test  -  6/2003 

Warren,  OH,  Landfill  Fire  -  7/2003Bay  City, 
MI,  Plant  Fire  -  7/2003 

Dugway,  UT,  Radar  Tests  -  10/2003 

Dakota  City,  NB,  Ammonia 
Release  -  10/2003 


FEMA  Response  to  Wild  Fires,  CA 
11/2003 

Garfield  Hgts,  OH,  Magnesium  Fire 
12/2003 

State  of  the  Union  -  1/2004 
Baltimore,  MD,  Rad  Survey  1/2004 
Alpharetta,  GA,  Pesticide  Fire  1/2004 
G8  Summit -4/2004 
AP  Hill,  VA,  Sensor  Test  4/2004 
Atlanta,  GA,  Plant  Fire  -  5/2004 
San  Antonio,  TX,  Derailment  —  6/2004 
Waco,  TX,  Chlorine  Release  -  7/2004 
Tolar,  TX,  Industrial  Fire  -  7/2004 
Democratic  Convention  -  7/2004 
Republican  Convention  -  8/2004 

Waterloo,  KS,  Ammonia  Release 
10/2004 

Missouri  City,  TX,  Industrial  Fire 
12/2004 

Presidential  Inauguration  -  1/2005 
El  Dorado,  AR,  Industrial  Fire  -  1/2005 
Kansas  City,  MO,  Mine  Fire  -  1/2005 
State  of  the  Union  -  2/2005 


Houston,  TX,  Refinery  Explosion  -  3/2005 
Houston,  TX,  Industrial  Fire  -  4/2005 
Bolivar,  MO,  Tire  Fire  -  4/2005 
Region  5  Landfill  Survey  -  5/2005 
St.  Louis,  MO,  Plant  Explosion  -  6/2005 
Butte,  MT,  Radiation  Survey  -  6/2005 
Dugway,  UT,  Radar  Test  -  6/2005 
Fort  Worth,  TX,  Industrial  Fire  -  7/2005 

Detroit,  MI,  Chemical  Incinerator  Fire 
8/2005 

MS  &  LA,  Hurricane  Katrina  Relief  -  8  & 
9/2005 

TX  &  LA,  Hurricane  Rita  Relief  -  9/2005 
LaPorte,  TX,  Chemical  Plant  Fire  -  12/2005 

Texarkana,  AR,  Train  Car  Derailment  - 
12/2005 

New  Orleans,  LA,  Land  Fill  Fire  -  1/2006 
State  of  the  Union  -  1/2006 
New  Orleans, LA,  Chemical  Fire  -  4/2006 
New  Orleans, LA,  Land  Fill  Fire  -  5/2006 
Tulsa, OK  Refinery  Fire  -  7/2006 
MLB  All-Star  Game  7/9-11/2006 
Apex,  NC  5-6/10/2006 
International  Balloon  Fiesta  6-10/10/2006 


65+  Deployments 
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mb  Centers  of  Excellence  Alignment 


DHS  S&T  Directorate 


S&T  DIVISIONS 


Explosives 


Chemical/Biological 


Command, 
Control  & 
Interoperability 


Borders/Maritime  Human  Factors 


Infrastructure/ 

Geophysical 


COE  for 
Explosives 
Detection, 
Mitigation  & 
Response 


COE  for 
Transportation 
Security 


K  -41  ihmal  r  i  hi  in  i  cm 


food  protection  and  defense 

A  I-HMJL-**  M«liWIY4.1*irU0ri  DulIeLL-hL 


IDS-UACs 


FAZD  CENTER 


NADaHAL  CCHTCA  r-If:  FDfiClGH  Ammai. 
AMI? 


V. 


(CAMRA 


J 


RVACs 


J 


Consolidated 
CCI  Center 


Consolidated 
Chem/Bio  Center 


COE  for  Border 
Security  & 
Immigration 


COE  for  Maritime, 
Island  &  Port 
Security 


START  K* 


PACER 


A  HOMELAND  SECURITY 
CENTER  OF  EXCELLENCE 


COE  for  Natural 
Disasters, 
Coastal 

Infrastructure  & 
Emergency 
Management 


Operations  Analysis, 

Risk  Sciences  Branch  &  HSI  Risk  Modeling 


IIC  RE  ATE 

JIL  HOMELAND  SECURITY  CENTER 


Rivers  Bedevil  Iowa  Towns 


FLOOD  COUNTS 

Some  numbers  from  the 
widespread  flooding  in  Iowa: 

■4  Number  of  deaths:  3 
■4  Evacuees:  Roughly36,000 
*4  Counties  declaredfederal 
disasterareas:  24 
■4  Sandbags  used:  4.8  million 
■4  Acres  of  corn  lost:  1.3  million 


Scalable  Common  Operating  Picture  Experiment  (SCOPE) 
Global  Observer  Joint  Capability  Technology  Demonstrations 

High  Impact  Technology  Solutions 


Customs  and  Border  Patrol 

■  Persistent  wide  area  surveillance  of  land  and  maritime  borders  to 
detect  &  characterize  individuals,  vehicles,  and  low  flying  aircraft 

■  Relay  of  Predator  B  links 

■  RF  emitter  geolocation  platform 


FEMA 

■  Pre-disaster  evacuation  route  monitoring 

■  Post-disaster  damage  assessment/mapping 

■  Post-disaster  communications  relay 

■  Surveillance  for  National  Special  Security  Events 


National  Oceanic  and  Atmospheric  Administration 

■  Weathersonde/hurricane  tracking 

■  Fisheries  protection 

■  Satellite  calibration/validation 


U.S.  Coast  Guard 

■  Persistent  wide  area  surveillance  of  maritime  areas  and 
ports  to  detect  &  characterize  vessels 
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Rapidly  Deployable  Chemical  Detection  System 


Airborne  Segment 


Outdoor  releases 


Stand-off  Detection  capability: 

•  Chemical  vapor 

•  3  minute  presumptive  identification  by 
interpreter 

•  40  minute  confirmed  identification  by 
interpreter 

•  Plume  mapping 


It 


Interpreted  results 
communicated 
to  incident  commander 


Indoor/Outdoor  releases 


II 


Point  Detection  capability: 

•  Chemical  vapor  and  aerosols 

•  2  minutes  identification  of  CW  agents  by 
interpreter 

•  2  minutes  identification  of  TICs  by  interpreter 


Deployed  in  support  of  Special  Security  Events 


$ 


Homeland 

Security 
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Maritime  Security/Maritime  Domain  Awareness 

Leveraging  Capabilities  through  Inter-Agency  Collaborations 


Seahawk  -  multi-agency  intermodal  task  force, 
fusion  and  T&E  center,  Charleston  Harbor,  SC 
(DHS,  DOJ,  DOD,  DOS,  state/local) 


Persistent  wide-area  surveillance  technologies 
for  USCG  detection,  identification  and  tracking 
(DHS  S&T,  USCG) 


Improved  low  cost  port  and  coastal  radar 
systems  with  sophisticated  signal  processing 
(DHS  S&T) 


Semi-submersible  technologies  to  support 
Joint  Task  Force  requirements  (DOD,  Intel 
communities,  DHS-S&T,  CBP,  USCG) 
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DHS  S&T’s  Major  Customers 


U.S.  Citizenship 
and  Immigration 
Services 


Transportation 

Security 

Administration 


US,  Immigration 
and  Customs 
Enforcement 


Seven  operational  components  receiving  over  85%  of  DHS  FY07  appropriated  funds 


|gf  Homeland 
Security 


DBS  S&T  Directorate 


High  Impact  Technology  Solutions 

HITS  FY  2008  Planned  Demonstration  Timeline 


CRITICAL  INFRASTRUCTURE  PROTECTION 


Critical  Infrastructure  Change  Detection 


DHS  S&T  Directorate 


Maritime  Security  IPT: 
Representative  Technology  Needs 


■  Wide-area  surveillance  from  the  coast  to 
beyond  the  horizon;  port  and  inland  waterways 
region  -  detect,  ID,  and  track 

■  Data  fusion  and  automated  tools  for  command 
center  operations 

■  Improve  capability  to  continuously  track 
contraband  on  ships  or  in  containers 


■  Develop  improved  ballistic  personal  protective  equipment  for  officer  safety 


■  Vessel  compliance  through  less-lethal  compliance  methods 

■  Detect  and  identify  narcotics,  chemical  warfare  agents,  toxic  industrial 
chemicals,  explosives  and  contraband  -  identify  multiple  threats  with  one 
unit  and  be  able  to  sample  for  and  detect  contraband  without  direct  contact 


S&T  Lead  Division:  Border/Maritime 

Homeland 
lir  Security 


DHS  S&T  Di  redo  rale 


DHS  National  Biodefense  Analysis 
and  Countermeasures  Center 


■  Primary  Focus:  Threat 

characterization  and  bioforensics 
New  facility  at  Fort  Detrick,  MD 
will  be  operational  in  Winter  2009 
Currently  operates  with  limited 
capability  in  DOD  facilities  at  Fort 
Detrick 

First  new  lab  developed  by  DHS 
An  FFRDC;  science  and  research 
program  managed  by  Battelle 
Will  provide  nation  with  an 
enduring  capability  to  protect 
against  biological  threats 


Homeland 

Security 
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Low  Vapor  Pressure  Chemical 


Detector 


Objective: 

■  Stand-off  surface  detection  of 
persistent  chemical  threat  substances 
having  low  vapor  pressures  (<10-4  Torr) 

Advantages: 

■  UV-Raman  for  stand-off  detection  - 
no  need  to  collect/transfer  analyte  to 
spectrometer  for  detection  and 
identification 

■  Leverages  extensive  DoD 
development 

•  Joint  Contaminated  Surface 
Detection-Advanced  Concept 
Technology  Demonstration 
(vehicle  mounted) 

•  LISA-Laser  Interrogation  of 
Surface  Agents  Inspector  (cart 
mounted) 

■  No  consumables 


•  LISA  Manportable:  UV-Raman 


- Sonsor - 

Challenges: 

■  Miniaturization 

■  Time  to  scan  large  surface  areas  when 
contaminant  location  is  unknown 

■  Fluorescent  surfaces 

Schedule: 

■  FY06  -  Project  Initiation 

■  FY07  -  Prototype  developed 

■  FY09  -  Engineering  Development 

Model 

■  FY10  -  Development,  Test  &  Evaluation 


Putting  HIPS  to  the  Test 

First  in  a  Series  of  Technology  Demonstrations 


Demo  of  Sensors  for  Physiological 
Cues,  Draper  Laboratory, 
Cambridge,  MA 

■  Purpose  of  Demo  -  To  exhibit 
progress  in  sensor  selection  and 
validation  of  physiological  cues  in 
real  time  that  may  be  indicative  of  a 
person  who  intends  to  do  harm 
(Malintent  Theory) 

■  Sensors  measure  various  autonomic 
nervous  system  reaction  and 
includes  Cardiovascular  and 
Electrodermal  measurements 

■  Goal  is  to  use  a  suite  of  sensors  to 
increase  the  accuracy  and  validity  of 
identifying  people  who  may  require 
additional  screening. 


Putting  HITS  to  the  Test 

Summer  2008  Series  of  Technology  Demonstrations 

Tunnel  Detection  Demo  of 
UAV-Mounted  Sensors 


■  Purpose  of  Demo  -  To 
demonstrate  a  tunnel  detection 
capability  from  an  Unmanned 
Aerial  Vehicle 

■  To  be  carried  out  on  a  simulated 
border  tunnel  in  soil  conditions 
similar  to  those  found  at  the 
Southwest  border 

■  Part  of  a  larger  effort  to  demonstrate  a  game  changing  approach  to 
the  detection  of  tunnels  that  ranges  from  wide-area  surveillance  to 
more  sensitive  ground  validation  and  long-term  deterrence 


f  Homeland 
Ip  Security 


Science  and  Technology 
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Army 

MANPRINT 


Michael  Drillings,  Ph.D 
Director  for  MANPRINT,  Army  G-1 

michael.drillings@us.army.mil 


MANPRINT  Mission 


Optimize  total  system  performance,  reduce  life  cycle  costs, 
and  minimize  risk  of  soldier  loss  or  injury  by  ensuring  a 
systematic  consideration  of  the  impact  of  materiel  design  on 
Soldiers  throughout  the  system  development  process. 


•  MANPRINT  accomplishes  its  mission  by 

•  developing  MANPRINT  policy, 

•  assessing  materiel  development  programs  for  MANPRINT  compliance, 

•  serving  as  the  proponent  for  Soldier-oriented  research,  development, 
analysis,  and  studies 

•  overseeing  assistance  to  materiel  development  programs  by  MANPRINT 
practitioners, 

•  advocating  MANPRINT  education, 

•  integrating  the  MANPRINT  domains  of  manpower,  personnel  capability, 
human  factors  engineering,  training,  Soldier  safety,  health  hazards 
prevention,  and  Soldier  survivability  to  manage  the  impact  of  these  domains 
on  system  design. 


http://www.manprint.army.mil/ 


What  is  MANPRINT? 


A  culture 

-  The  advocate  for  the  Soldier  in  system  design  and  acquisition 

A  community 

-  Behavioral  scientists,  Human  factors  engineers,  Safety,  Occupational  health, 
Instructional  technologists,  Trainers,  Survivability  analysts,  Industrial  engineers 

Regulations 

-  DoD  5000.2 

-  CJCSI/CJCSM  3170.01 

-  Army  Regulation  602-2 

Process/Procedures 

-  Assessment 

-  Assistance 

-  Test  and  Evaluation 


Science  and  technology 

-  Task  behavior 

-  Modeling  and  Simulation 

A  set  of  analytic  tools 

-  IMPRINT 

-  et  al 

Department  of  Defense  and  International 

-  The  Army  implementation  of  Human  Systems  Integration  (HSI) 

An  Army  Program 

-  Directorate  in  HQDA,  DCS  G-1 


Slber  The 


MANPRINT 


•  MANPRINT’s  premise 

-  Manpower  requirements  and  human  performance  characteristics  must  drive  materiel  design. 
They  should  not  be  a  “system  retrofit” 


•  Why  MANPRINT 

•  Manpower  is  currently  50-60%  of  systems’  life-cycle  costs 

•  Manpower  requirements  must  be  considered  at  every  stage  of  system  acquisition 


•  MANPRINT  is 

•  A  scientific  and  technical  approach  to  system  design  that  integrates  analyses  of 

•  Manpower  .  System  Safety 

Personnel  Capabilities  .  Hea/(„  Hazards 

•  Training 

•  Human  Factors  Engineering  *  Soldier  Survivability 


•  MANPRINT  results  in 

•  Improved  total  system  performance 

•  Reduced  system  life-cycle  costs 

•  Optimized  manpower  requirements 

•  Increased  soldier  survivability  and  safety 


Better  KSA  match, 

Less  training 

More  usable  interfaces  (reduced  errors) 
Reduced  workload 


•  MANPRINT  does  this  through  Assistance  and  Assessment 


•  MANPRINT  customers  are  the  Acquisition  Executive,  PEOs,  PMs,  and  the  Soldier 


MANPRINT  is  the  G-I’s  only  influence  over  the  Army’s  manpower 
needs  and  expenditures  for  the  future  Army. 
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Survivability,  Lethality, 

Human  Research 

& 

& 

Analysis  Directorate 

Engineering  Directorate 

SES 

SES 

USA  Combat 
Readiness/Safety 
Command 


Center  for 

Health  Promotion 
& 

Prevention 


MANPRINT  Objectives 


•  Enhance  The  Operational  Effectiveness  Of  The 
Total  System  By  Optimizing  The  Soldier-System 
Interface. 


•  Ensure  That  System  Design  Conforms  To  The 
Capabilities  And  Limitations  Of  The  Soldier. 

&  People 

System 

•  Ensure  Systems  Are  Suitable.  Survivable,  And 
Safe  For  Their  Intended  Use. 

•  Reduce  Total  Life-cvcle  Costs  Of  Soldier-materiel 
Systems. 

MANPRINT  MUST  EMBRACE  AN 
INTEGRATED  APPROACH  TO 
TOTAL  SYSTEMS  ENGINEERING 


Typical  Domain  Issues 


•  Manpower 

-  Too  many  or  too  few  personnel? 

•  Personnel  Capability 

-  Some  systems  require  very  demanding  skills. 

•  Training 

-  The  quality  of  new  equipment  training  can 
vary  drastically 

-  Training  is  typically  the  last  item  to  which  PMs 
attend 


Typical  Domain  Issues  (cont.) 


•  Human  Factors  Engineering 

-  Workload  may  be  too  high  for  effective  performance 
of  all  required  tasks 

-  Greater  connectivity  increases  complexity  of  analysis 

-  New  systems  may  restrict  the  size  of  crewmembers 

•  Soldier  Survivability 

-  Systems  seek  to  use  the  benefits  of  better  situational 
awareness,  through  networks,  to  substitute  for  armor 

•  Safety  and  Health  Hazards 

-  Modern  materials  pose  new  challenges  in  these 
areas. 


WHY  Human  Systems  Integration? 


“The  Project  Manager  shall  have  a 
comprehensive  plan  for  HSI  in  place  early  in 
the  acquisition  process  to  optimize  total 
system  performance,  minimize  total  ownership 
costs,  and  ensure  that  the  system  is  built  to 
accommodate  the  characteristics  of  the  user 
population  that  will  operate,  maintain,  and 

_ _ _ _ _ d  d  _ _ _ d  _ _  •« 


Also  in  JCIDS:  CJCSI  3170.01 


MANPRINT  is  the  Army  implementation  of  HSI 


MANPRINT  In  System  Acquisition 
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Assessment : 


MANPRINT 
Assessment  I 


MANPRINT 
Assessment  II 


MANPRINT 
Assessment  I 


Milestones: 
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Concept 

Refinement 


Technology 

Development 

System 

Development  & 
Demonstration 

CDD 

CPD 

Production 

& 

Deployment 


O&S 


ICD 
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Why  Do  HSI? 
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Early  decisions  drive  TOC- 
Design  decisions  drive  HSI  costs  (40-60%) 


What  Does  HSI  Impact? 


•  Cost 

•  Performance 

-  Acquisition 

-  System 

•  Fewer  Changes 

Effectiveness 

-  Operations 

-  Availability 

*  Reduced  Workload 

•  Turn  Around  Time 

-  Support 

*  Sortie  Rate 

*  Reduced  Workload 

-  Survivability 

-  Training 

-  Lethality 

•  Reduced  Hours 

-  Safety  &  Hazards 

VARIABLES  ASSOCIATED 
WITH  HSI  DOMAINS:  HFE 


Human  Factors 
Engineering 

Human  Performance 
Human  Error  Avoidance 
Design  for  Usability 
Design  for  Maintainability 


VARIABLES  ASSOCIATED 
WITH  HSI  DOMAINS 


Manpower 

Workload 

Wartime  Requirements 
(Qual  ity/Quantity) 

Peacetime  Requirements 
(Qual  ity/Quantity) 

Officer,  Enlisted  and  Civilian 


VARIABLES  ASSOCIATED 
WITH  HSI  DOMAINS 


Personnel 

Personnel  Classification 

Selection 

Recruiting 

Retention 

Career  Progression 
Skill  Mix 
Special  Skills 
Occupational  Standards 
Distribution 
Manning  Concepts 


VARIABLES  ASSOCIATED 
WITH  HSI  DOMAINS 


Training 

Knowledge,  Skills  and 
Attitudes 

Initial  Skill  Identification 
Skill  Progression 
Individual  and  Team 
Initial  &  Follow-on 
Delivery  Systems 
Organic/Embedded  Training 
Distance  Learning 
Virtual  Environment 
Intelligent  Tutoring 


VARIABLES  ASSOCIATED 
WITH  HSI  DOMAINS 


Personnel 

Survivability 

Anti-Fratricide 
Personnel  Protection 
Damage  Control 


Allied  soldiers  helped  protect  themselves  from  friendly  fire  by  distinguishing  their 
vehicles  with  inverted  "V's,  seen  here  on  the  A-1  echelon  of  the  Royal  Scats 
Dragoon  Guard  advancing  into  Kuwait.  Also  visible  on  some  of  these  vehicles  are 
fluorescent  orange  air  recognition  panels.  (USN  photo  by  PHC  Holmes) 


VARIABLES  ASSOCIATED 
WITH  HSI  DOMAINS 


Safety  and  Occupational  Health 


Accident  Avoidance 
Safety  Hazard  Avoidance 
Health  Hazard  Avoidance 
Risk  Mitigation 
Medical 


FCS  Soldier-System  of  Systems- 

Challenges 


Compared  to  current  force,  FCS  requires: 

-  Fewer  soldiers  to  operate  and  maintain  a  larger  number  of  systems  (M) 

-  Soldiers  managing  greater  volumes  of  information,  faster  (HFE) 

-  Soldiers  performing  more  cognitivelv-intensive  functions,  while  vehicles 
are  in  motion  (HFE,  T) 

-  Soldiers  operating  over  much  greater  distances  (HFE) 

-  Soldiers  depending  on  and  using  embedded  training  (P,T) 

-  Soldiers  acguiring  more  combined  arms  skills  at  lower  echelons  (P) 

-  Soldiers  placing  greater  trust  in  networks  to  keep  them  alive  (SSv) 

-  Soldiers  performing  all  duties  without  degradation  over  3  days  of  intensive 
combat,  after  deploying  over  a  4  day  period  under  a  wide  range  of 
environmental  conditions  (HFE,  S&H,  SSv,  T) 

SoS  and  individual  platform  designs  must  meet  these  challenges  within  the 
cognitive  and  physical  limits  of  the  future  soldier.  The  future  soldier  looks 
much  like  today’s  soldier. 


HSI  Solutions 


•  Reduce  workload  and  numbers  needed  per  task/activity 

•  Define  intuitive  soldier-machine  interfaces 

•  Provide  easy  access  to  required  data 

•  Provide  user-centered  decision  support  systems 

•  Promote  and  exploit  collaborative  approaches 

•  Provide  multi-modal  displays  and  operator-focused 
formats 

•  Appropriate  number  of  Personnel 

•  Better  Knowledge,  Skills,  Ability  Match 

•  Appropriate  Training 

•  More  Usable  Interfaces  (Reduced  Errors) 


Making  Warfighters  an  Integral  Component  in  a  Total  Systems 

Engineering  Approach 


What  can  you  do  with 
IMPRINT? 


•  Set  realistic  system 
requirements 

•  Identify  future  manpower 
&  personnel  constraints 

•  Evaluate  operator  & 
crew  workload 

•  Test  alternate  system- 
crew  function  allocations 

•  Assess  required 
maintenance  manhours 

•  Assess  performance 
during  extreme 
conditions 


•  Examine  performance  as 
a  function  of  personnel 
characteristics  and  training 
frequency  &  recency 

•  Identify  areas  to  focus  test 
and  evaluation  resources 

•  Quantify  human  system 
integration  risks  in  mission 
performance  terms  to 
support  milestone  review 

•  Represent  humans  in 
federated  simulations 


jMPRINllis  a  trade-off  analysis  tool 


Examples  of  IMPRINT 

Reports 


•  Mission  Performance 

-  Predicted  time  &  success 
rate 

•  Function  Performance 

-  Predicted  time 

•  Task  Performance 

-  Predicted  time  &  accuracy 

•  Operator  Workload 

-  Overall  Workload 

-  Operator  activity 


Intelligent  Munitions  System 


•  System  Description: 

IMS  is  a  system  of  controlled 
ground  munitions,  linked  into  a 
network  of  systems,  and  capable  of 
autonomous,  unattended 
employment  IAW  the  commander’s 
intent. 


•  Process: 

-  Held  User  Jury  I  at  Fort 
Leonard  Wood,  MO  in  FY07 

-  Held  User  Jury  II  at  Fort 
Benning,  GA  in  FY08 

-  Participate  in  MANPRINT, 
Training  and  C2  Integrated 
Product  Teams 


MANPRINT  Results: 

Over  80  design  issues  were  examined 
and  changed  as  a  result  of  UJ  I. 

Over  35  design  issues  were  scrutinized 
and  changed  as  a  result  of  UJ  II. 


AN/PSS-14  Mine  Detection 


System  Description: 

Handheld  mine  detector  using  both  Ground 
Penetrating  Radar  and  induction  coil  sensors 


Process: 

•  Provided  MANPRINT  input  during  system 
development 

•  Provided  MANPRINT  support  during 
Operational  Testing 

•  Developed  key  elements  of  training  program  as 
result  of  research  with  predecessor 

•  Led  collaborative  research  with  Lincoln 
University,  Missouri  University  for  Science  and 
Technology,  and  Carnegie  Mellon  University  for 
improving  Soldier  use  of  the  detector. 

•  Currently  supporting  and  guiding  related 
research  funded  by  the  Leonard  Wood  Institute 


U.S.  Army  Combat  Engineer  with  PSS-14  near 
Bagram  Airport,  Afghanistan,  April  2004 

MANPRINT  Results: 

•  Human  Factors  included  during 
design 

•  Recognition  of  GPR  limitations  in 
some  soil  conditions 

•  Enhanced  training  programs 

•  Developing  methods  to  risk 
manage  system  capabilities  and 
limitations 


JNBCRS  Increment  I 


System  Description: 

JNBCRS  Increment  I  is  a 
Nuclear,  Biological,  and  Chemical 
Reconnaissance  System  for  the 
Marine  Corps 


Process: 

•  Held  System  Safety  Working 
Groups 

•  Held  Human  Systems 
Integration  Working  Groups 

•  Attended  Logistics 
Demonstrations 

•  Analyzed  Operational  Tests  to 
determine  the  potential  issues 
and  fixes 


MANPRINT  Results: 

Hundreds  of  changes  have  been 
made  to  the  design  through 
analyzing  the  MANPRINT  domains 
hence  significantly  improving  the 
system. 


Tactical  Fire  Fighting  Truck 


System  Description: 

TFFT  is  a  modified  Heavy  Expanded 
Mobility  Tactical  Truck  (HEMTT)  that  is 
designed  as  a  multi-functional  fire 
fighting  truck  with  the  capability  to 
combat  several  different  types  of  fires  to 
include  wild  land,  petroleum,  structural 
and  hazardous  material  containment  and 
aircraft  rescues. 

Process: 

•  Initial  system  HFE  evaluation 

•  Worked  with  SSE  &  SME 

•  Identified  MANPRINT  issues 

•  Tracked  MANPRINT  issues 

•  Recommended  changes  to  issues 

•  Held  JMWG  meetings  with  PM 

•  Attended  OT 

•  Reviewed  TIR  for  MANPRINT  issues 

•  Held  After  Action  Reviews  at  OT 

•  Completed  MANPRINT  Evaluation 

•  Published  article  in  HFES 


MANPRINT  Results: 


Final  product  is  a  system  that  is  much 
safer  to  operate,  easier  egress  and 
ingress,  and  quicker  response  time  to 
fight  fires  due  to  improve  accessibility  of 
fire  fighting  equipment. 


The  Bottom  Line 


•  SOLDIERS  will  be  using  equipment  to  perform  missions 
and  to  defend  their  lives. 


•  Equipment  designed  with  the  soldier  in  mind  is: 


-  Easier  to  use,  employ,  and  operate 

-  Easier  to  maintain  and  sustain 

-  More  effective 

-  Safer 

-  More  efficient 

-  More  cost  effective 

-  Less  likely  to  require  redesign 


We  must  equip  the  soldier,  not  man  the  equipment! 


S&T  and  Maneuver  Warfare: 

A  Current  Success  and  a  Future  Challenge 


July  29,  2008 


Alan  E.  Haggerty 

Deputy  Under  Secretary  of  Defense 
(International  Technology  Security) 
2001  N.  Beauregard  St,  Suite  21  OB 
Alexandria,  VA  223 1 1 


(703)  681-4166x127 


S&T  and  Maneuver  Warfare 


Success  Story 


S&T  Challenge 
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MRAP  -  A  Present  Day  Success  Story 


•  Change  in  enemy 

tactics  generated 
an  urgent  Warfighter 
need  for: 

-  Mine  Resistant  Ambush 
Protected  Vehicle 

-  Large  quantities 

-  Required  ASAP 

•  MRAP  Program  is  the 

response  to  this 
urgent  need 

-  Unprecedented  effort 

-  Unprecedented  speed 

-  Unprecedented  Gov  / 
Industry  Teamwork 
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MRAP - CAT  I 


UNCLASSIFIED 


BAE  TVS  Caiman  CAT  I 

4 


MRAP  -  CAT  II  and  III 


BAE  RG-33L  -  HAGA  CAT  II 


_ 

FPII  -  Cougar  CAT  II 


FPII  -  Buffalo  CAT  III 


UNCLASSIFIED 


5 


MRAP  v.  HMMWY 


Hew  ihe  Cougar  4x4  Mine  Resistant  Ambush 
Protected  {MRAP}  vehicle  compare  !o  the  up- 
armored  Huifivbb  Mil  14. 


MRAP 

Humvee 

IDS  Inches 

Width 

9!  Inches 

104  inches 

Height 

75  inches 

233  Inches 

Length 

196.5  Inches 

3B, 000  lbs. 

Maximum  weight 

12,100  lbs. 

5-1 Q 

Crew 

A 

330  bp 

Engine 

190  hp 

65  rnph 

Maximum  speed 

78  rnph 

6*000  lbs. 

Payload  capacity 

2,300  lbs. 

EDO  mites 

Range 

£75  mites 

V-shaped  hull 

ceitecte  force  of  blast 
away  from  cnew, 


Flat  underside 
catenas  tel)  force  of 

bleat  through  tee  floor. 


Sources:  Credit  Suisse;  Force  Protection  Inc. 
(tercopFotcction.net);  gtobaJsecurity.wg; 
in5idettefcn.se,  com;  janea.oom 
By  Frank  Pompa  and  Karl  Ge^lss,  USA  TODAY 


Source:  USAToday  at  <http://www.usatoday.com/news/military/2007-07-1 5-ied-cover_N.htm?csp=34> 
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MRAP  -  Compared  to  a  Legend 


JJJJJJJJJJJJJJ 

j  1  j 

Aug  Sep  Oct  Nov  Dec  Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep 

_ 

)ct  Nov  Dec 

JuL-40 


Jeep 


1500  Prototypes  Tested 


Oct-41 

■ 


1st  Competitive 
RFP 


8668 
Total 

1st  Competitive  Contract  Award  Production 


Jan-42 


I 


Dec  J^j  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep  Oct  Nov  Dec  Jan  Feb  Mar  Apr 
Nov-06  Jai>07  t  May-08 


1st 

Competitive  1st  Competitive 
RFP  Contract  Award 


MRAP 


32  Prototypes  Tested 


9445 

Total 

Production 

(Planned) 


MR  A  P  vehicles  are  significantly  more  complex! 


The  MRAP  Team  -  Production 


62  Major  Tier  2  vendors  for  15  critical  sub- 
assemblies,  for  example: 


•  Armor  (8) 

•  Diesel  Engines  (3) 

•  Suspension  components  (9) 

Defense  Contract 
Management  Agency  (DCMA) 

Testing  and  Evaluation  Commands 


MRAP  -  The  Numbers 


May-06  Jul-06  Feb-07  May-07  Sep-07  Oct-07  Nov-07  Dec-07  Jan-08  Feb-08  Jul-08 


□  Requirement  ■  Vehicles  on  Order  □  Vehicles  Produced  (cum)  □  Vehicles  Fielded  (cum) 
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MRAP  Team  -  Transportation 


•  TRANSCOM 


Shipping  Totals  as  of  January  24,  2008 


Making  MRAP  Happen 


•  Cost 

-  Defining  Long-term  Sustainment  Requirements  and  Controlling 
Costs 

•  Schedule 

-  Meeting  Accelerated  Acquisition,  Production  and  Fielding 
Requirements 

•  Performance 

-  Implications  of  Engineering  Change  Proposals  and  Spiral 
Development 

•  Technical 

-  Stressing  the  industrial  Base  (Axle,  Steel  and  Tire  Availability) 


Aggressive  Risk  Management  Pays  Off  for  the  Warfighter 


S&T  and  Maneuver  Warfare 


Success  Story 

S&T  Challenge 
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D)  40000 
<D 

£ 

30000 

20000 
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Military  Vehicle  Weights 


12100 


Jeep 


HMMWV 

(M-1113) 


HMMWV 

(M-1116 
Up  Armor) 


45500 


78500 

MRAP  MRAP 

(LRIP  10 -Cat  I)  (LRIP  10  -  Cat  III) 
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Fuel  Logistics:  DoD’s  Soft  Underbelly 


Logistics  consumes  roughly  half  of  DoD’s 
personnel  and  a  third  of  DoD’s  budget 

~70%  of  the  tonnage  moved  (when  the  Army 
deploys)  is  fuel 

About  half  the  current  casualties  in  theater  are 
associated  with  convoys 
-  We  loose  a  lot  of  people  moving  fuel  around 


UNCLASSIFIED 
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)  Approx,  Fuel  Use  by  DoD  in  FY05 


Fixed  Facilities 


Air  Force 


Service  Use 


Fuel  Savings:  Enormously  Valuable 


More-fuel-efficient  platforms  offer  major  warfighting,  logistics,  and 
budget  benefits 

Force  protection:  far  fewer  convoys  at  risk  of  attack 


Force  multiplier:  trigger-pullers  can  win  battles  without  the  deadly 
distraction  of  protecting  fuel 


Force  enabler:  unprecedented  persistence  (dwell),  agility,  mobility, 
maneuver,  range,  reliability,  and  autonomy — at  low  cost,  so  many 
small  units  can  cover  large  areas — needed  for  asymmetrical,  dispersed, 
elusive,  remote,  irregular  adversaries 


Can  unlock  vast  transformational  gains  (multidivisional  tail-to-tooth 
realignment,  10s  of  $B/year) 


UNCLASSIFIED 
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Challenge  to  S&T  Community 


How  do  we  make  our  platforms  more  fuel  efficient 
while  retaining  existing  capabilities? 


How  do  we  make  lightweight  armor  that  is  at  least 
as  effective  as  our  current  steel  based  solutions? 

How  do  we  do  maneuver  warfare,  while  protected, 
without  the  weight? 


UNCLASSIFIED 
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Back-Ups 


UNCLASSIFIED 


Team  Growth:  Joint  Program  Office 


Total  Program  Funding 

30  ! . , . . . . .  . — 


Nov  2006  Feb  2008 
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Big  Picture:  DoD  Investment  in  Advanced 
Materials  Can  Achieve  DoD  and  US  Goals 


•  DoD  S&T  investment  in  ultra-light  materials,  high- 
volume/low-cost  manufacturing,  and  advanced 
propulsion 

-  Enable  DoD  transformational  tenets 

-  Strengthen  warfighting  capability 

-  Cut  DoD  fuel  costs  by  Smulti-B/year 

-  Cut  fuel  logistics  cost  many-x  more 

-  Huge  realignment  potential 
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Common  DoD  Views  on  Energy 


•  We  exist  to  be  effective ,  not  efficient,  so  platform  performance  always  trumps  fuel  cost — and 
rightly  so 

•  DoD  energy  technology  and  innovation  will  be  driven  by  the  civilian  marketplace,  and  need  no 
attention  from  us 

•  DoD  has  no  rewards  for  energy  efficiency*,  no  penalties  for  energy  inefficiency!,  and  sparse 
energy-use  data;  that’s  OK 

•  We  don’t  “do”  energy;  we  buy  it 

•  Energy  is  a  necessary  expense,  not  an  investment  issue 


•  Energy’s  supporting  infrastructure  is  not  a  major  factor  in  requirements  and  procurement 
choices 

-  Fuel  logistics  is  invisible,  free,  and  invulnerable 

-  Its  burden  can  be  ignored  when  we  make  decisions  that  determine  DoD’s  fuel  use 

-  Existing  KPPs  like  range,  speed,  and  payload  implicitly  include  all  worthwhile  energy  goals,  so  “energy 
KPPs”  would  be  superfluous 


*With  one  modest  but  effective  Navy  exception 

f  However,  Congressional  and  Executive  mandates  drove  ~  facilities’  J/m2-y 
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Where  to  Find  Winners 


1.  The  most  total  fuel  can  be  saved  in  aircraft:  Since  aircraft  use  73%  of 
DoD  oil,  a  35%  saving  in  aircraft  would  equal  the  total  fuel  use  by  all 
land  and  maritime  vehicles  plus  facilities 

-  Improvements  in  aerodynamics,  materials,  systems,  and  propulsion  all 
needed 

2.  The  greatest  gains  in  combat  effectiveness  will  come  from  fuel- 
efficient  ground  forces  (land  and  vertical-lift  platforms,  land  warriors, 
FOBs) 

3.  Savings  downstream ,  near  the  spear-tip,  save  the  most  total  fuel: 
delivering  1  liter  to  Army  speartip  consumes  ~1.4  extra  liters  in 
logistics 

4.  Savings  in  aerially  refueled  aircraft  and  forward-deployed  ground 
forces  save  the  most  delivery  cost  and  thus  realignable  support  assets 
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Non-Trivial  Oil  Facts 


•  In  WWII,  heavy  steel  forces  “floated  to  victory 
on  a  sea  of  oil,”  and  6/7ths  of  oil  to  defeat  Axis 
came  from  Texas;  today,  Texas  is  a  net  importer 
of  oil 

•  In  WWII,  the  average  fuel  consumption  per 
service  member  was  about  1.67  gallons/day.  In 
Iraq,  it  is  27.3  gallons/day 

•  Each  $  1 0/bbl  increase  in  oil  price  directly  costs 
AF  ~$0.8B/year,  DoD  ~$1.3B/year 
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Batteries 


Today’s  soldiers  average  5.9  kgs  of 
batteries  for  a  72  hour  mission  and  7.9  kgs 
of  batteries  for  a  96  hour  mission — based  on 
10.3  watts/hours 

TRADOC’s  goal  (10-15  years  into  future)  is 
50  watts/hour 

Clearly  something  has  got  to  change 
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Conclusion 


“Amateurs  talk  tactics,  professionals  talk 
logistics” 

We  accept  that  we  can’t  recapitalize 
everything  at  once,  but. . . 

It  is  time  for  the  professionals  to  start 
talking  about  energy 


UNCLASSIFIED 
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It’s  Not  Just  Combat  Systems 

1st  Gulf  War’s  Top  10  Battlefield  Fuel  Users 

SWA  scenario  using  current  Equipment  Usage  Profile  data 


Of  the  top  10  Army  battlefield  fuel  users ,  only  #5  and  #10  are  combat  platforms 


1 .  Truck  tractor:  Line  Haul  C/S  50000  GVWR  6x4  M9 1 5 

2.  Helicopter  Utility:  UH-60L 

3.  Truck  Tractor:  MTV  W/E 

4. 

5. 

6. 

7.  Decontaminating  Apparatus:  PWR  DRVN  LT  WT 

8.  Truck  Utility:  Cargo/Troop  Carrier  1  %  Ton  4x4  W/E  (HMMWV) 

9. 

10. 

UNCLASSIFIED 

Source:  CASCOM  study  for  2001  DSB  using  FASTALS  for  SWA 


Water  Heater:  Mounted  Ration 


Helicopter:  Attack  AH-64D 


Truck  Tractor:  Heavy  Equipment  Transporter  (HET) 


Tank  Combat  Full  Tracked:  120MM  Gun  M1A2 


Helicopter  Cargo  Transport;  CH-47D 


*■ 


Shooter 


Shooter 
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Dramatic  Gains  in  Combat  Effectiveness  and 
Energy  Efficiency  are  Available: 


\sc-3tei-dQwn  mnd-tunnef  nxxfei) 


BWB  quiet  aircraft: 
range  &  payload  * 
-2,  sorties  +  5-10, 
fuel  ^  5-9  (I  2-4) 


Re-engine  Ml  with 
modern  diesel,  range 
x  >2r  fuel  3-4 


25%  lighter,  30%  cheaper 
advanced  composite 
structures:  aircraft  can 
have  -95%  fewer  parts, 
weigh  >1/3  less,  cost  less 


Hotel-load  retrofits 
could  save  -40-50% 
of  onboard  electricity 

{thus  saving  -1/6  of  the 
Wavy's  non-aviation  fuel! 
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DoD  must  slash  its  fuel-logistics 
dependence  and  increase  its  energy 
resilience  for  its  own  mission 
effectiveness  &  continuity... 

...and  can  thus  be  the  key 
technological  catalyst  and 
government  leader  in  getting  the  U.S. 

forever  off  oil 


UNCLASSIFIED 


28 


Key  Findings 


Primary  energy  risk  to  DoD 

-  Unnecessarily  high  and  growing  operational  fuel 
demand  increases  mission  risk 

There  are  technologies  available  now  to  make 
DoD  systems  more  energy  efficient,  but  they  are 
undervalued,  slowing  their  implementation  and 
resulting  in  inadequate  S&T  investments 
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So,  with  all  these  great 
technologies,  why  don’t 
our  platforms  produce 
more  “effect”  for  less 

“effort”? 
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Because... 


DoD  planning  processes  undervalue  fuel  and 

its  delivery  costs 

and 

DoD  business  practices  and  culture 
disincentivize  strategic  investment  or  savings 

so 


We  don ’t  yet  do  what  we  know  we  must 


RESET  Opportunities 


•  Net  effect  of  current  approach  is  to  refurbish  yesterday’s  equipment  buys 
to  yesterday’s  vehicle  technology  baseline. .  .back  to  the  future. . . 

-  A  refurbished  HUMVEE  is  still  a  HUMVEE 

•  Cost  is  sobering:  US  Army  estimates  RESET  funding  to  be:  ~$85  billion* 

•  Shouldn’t  we  be  far  more  aggressive  and  innovative  and  actively  pursue 
current  and  near  term  technologies,  at  least  in  part? 

-  Resilience  and  endurance  issues  bit  us  hard:  Fuel  burden  penalty,  troop 
protection 

-  Up-armoring,  additional  equipment  etc.  overburden  current  power  trains  & 
chassis. .  .significant  re-engineering  and  up-engining  probable 

•  RESET,  as  now  envisioned,  needs  serious  OSD  reconsideration. . . 

-  Locks  in  FYDP’s  worth  of  investment  at  expense  of  exploiting  new  R&D 

•  Take  development  risk  now. .  .get  ready  for  tomorrow,  not  yesterday 


*  Source:  CSA  &  CMC  Testimony  before  House  Armed  Services  Vonimi tree,  as  reported  by  Army  News  Service,  26  January  07 
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Five  Recommendations 


1 .  Accelerate  efforts  to  implement  energy  efficiency  Key  Performance 
Parameters  (KPPs)  and  use  the  Fully  Burdened  Cost  of  Fuel  (FBCF)  as 
recommended  by  the  2001  DSB  report. 

2.  Reduce  the  risk  to  critical  missions  at  fixed  installations  from  loss  of 
commercial  power  and  other  critical  national  infrastructure. 

3.  Establish  a  Department- wide  strategic  plan  that  establishes  measurable 
goals,  achieves  the  business  process  changes  recommended  by  the  2001 
DSB  report  and  establishes  clear  responsibility  and  accountability. 

4.  Invest  in  new  energy  technologies  to  a  level  commensurate  to  their  value  to 
the  Department. 

5.  Change  operational  procedures  to  reduce  energy  demand  —  policies  and 
incentives. 
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Is  This  Trip  Necessary? 


One  inefficient  5-ton  a/c  u-ze-z  -1  galfh  of  ge uzet  fuel  Truck's  63-barre}  cargo  oar,  coot  1 20  umnsutaieo  iEHlS  for  24  ,h.  The  3-mtfe  convoy  invitee-  attack.  {Photos  aren't  at}  m  the  same  piece 


•  COL  Dan  Nolan  (USA  Ret.)  on  fuel  convoys:  “We  can  up-gun  or  down-truck.  The  best  way  to 
defeat  an  IED  is. .  .don’t  be  there.”  Breed  a  Manx  force:  no  tail 

•  In  above  example,  the  task  (comfort)  can  probably  be  done  with  no  oil.  No  gensets,  no  convoys,  no 
problem.  Turn  tail  into  trigger-pullers.  Multiply  force.  Grow  stronger  by  eating  our  own  tail. 

•  Of  Clausewitz’s  three  conditions  for  success  in  war — government  decision,  military  capacity,  and 
the  will  of  the  people — current  adversaries  are  attacking  mainly  the  third,  but  are  figuring  out  that 
the  second  is  fragile  too.  How  soon  will  they  bring  that  tactic  to  CONUS?  COL  Nolan: 

-  “We  are  in  crisis  now,  and  if  we  don’t  fix  it,  we’ll  be  in  catastrophe  in  five  years.” 

•  The  “endurance”  strategic  vector  is  at  least  as  vital  for  stability  as  for  combat  ops  (they  now  have 
comparable  priority:  DoDD  Memo  3000.05,  §4.1),  because  stability  ops  may  need  even  more 
persistence,  dispersion,  and  affordability 

•  Some  Iraq  overlays  suggest  that  areas  with  reliable  electricity  have  substantially  less  violence,  34 
reducing  risks  to  forces  and  hkehhoodujfi^sBPieBe 


Maneuver  Support  Center  IMANSCENl 

Update 


MANSCEN  SCIENCE  AND  TECHNOLOGY  CONFEOENCE 

IDLY  2008 


MANSCEN  Mission 


The  Maneuver  Support  Center,  enabled  by  a  world 
class  garrison  at  Fort  Leonard  Wood,  creates 
Warriors  and  develops  Leaders  and  capabilities  that 
assure  the  mobility,  freedom  of  action  and 

Drotection  of  the  forces  thev  suDoort. 
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Glass  Balls  (METL)  Specified  Tasks 


■  Train 

■  Support 

■  T  ransform 

■  Take  Care  Of 
Engage 


>  C2  MANSCEN/Oversee  Garrison 

>  Transform  MANSCEN  and  FLW  into  an 
integrated  and  value-added  CoE 

>  Assume  proponency  for 

■  BSTBs  and  MEB 

■  Protection  WFF 

■  I  ED  Defeat 

■  Consequence  management 

■  Combating  WMD 

■  FCS  UGVs 


Top  Ten  Capabilities  Development  Priorities 

1.  Explosive/Toxic  Hazard  and  CBRNE  Defeat 

2.  Maneuver  Support  Concepts,  Organizations  and  Systems 

3.  Protection 

4.  Consequence  Management 

5.  Stability  Operations,  Infrastructure  Development  and  Nation  Assistance 

6.  Detainee  Operations 

7.  Non-Lethal  Capabilities 

8.  Joint  Functional  Capabilities 

9.  Geospatial 

10.  Future  Mobility  and  Support  Systems 


Vision:  World-Class  in  All  We  Do 


Protective  Structures 


Non-lethal  technologies 


Biometrics 


Persistent  Surveillance 


Decision  Support 


Robotics 


MANSCEN  -  World-Class  M  III  WO  lol 


Maneuver  Support 
Welcome  &  Overview 


Maneuver  Support  Center 


Introduction 


Dr.  Johnson 


Maneuver  Support  Center 


Maneuver  Support  Panel 


•  Introduction  -  Dr.  Johnson 

-  Introduction  of  Panel  Members  and  Process 

-  Maneuver  Support  OV-1 

•  MS  Doctrinal  Primer  -  MG(R)  Carl  Ernst 

-  Maneuver  Support  Operations 

-  Support  Area  Operations 

-  Consequence  Management  Operations 

-  Stability  Operations 

•  Assured  Mobility  Discussion  -  BG  Martin,  COL  Dennis,  COL  Smith 

-  Existing  Technology  Slide 

-  Engineer  Challenges  Slide 

-  MP  Challenges  Slide 

-  CBRN  Challenges  Slide 

•  Consequence  Management  Discussion-COL  Smith,  BG  Martin,  COL  Dennis 

-  Existing  Technology  Slide 

-  CBRN  Challenges  Slide 

-  Engineer  Challenges  Slide 

-  MP  Challenges  Slide 

•  Protection  Discussion  -  COL  Dennis,  BG  Martin,  COL  Smith 

-  Existing  Technology  Slide 

-  MP  Challenges  Slide 

-  Engineer  Challenges  Slide 

-  CBRN  Challenges  Slide 

•  Closing  Remarks  -  Dr.  Johnson 


Maneuver  Support  Center 


Maneuver  Support  Definition 


Maneuver  Support  -  integrates  key 
protection  and  mobility  capabilities,  tasks 
and  systems  in  order  to  assure  freedom  of 
action  for  the  supported  force. 


Non-lethal  technologies 


Protective  Structures 


Biometrics 


Decision  Support 


Maneuv 


Persistent  Surveillance 

i - 


ei  ouppuu  uciiiui 


Robotics 
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Maneuver  Support  Primer 


MG(R)  Ernst 


Maneuver  Support  Center 


Maneuver  Support  Operations  Definitions 

Maneuver  Support  Operations  -  integrate 
the  complimentary  and  reinforcing 
capabilities  of  key  protection,  movement  & 
maneuver,  and  sustainment  functions,  tasks 
and  systems  to  enhance  freedom  of  action 
for  the  supported  force. 
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Maneuver  Support  Center 


Mission  Statement  &  CCMET 


RESTATED  CORE  MISSION:  The  mission  of  the  MEB  is  to  conduct  maneuver 
support  operations,  support  area  operations,  consequence  management 
operations,  and  stability  operations  for  the  supported  force.  FM  3-90.31 


Core  Competency  Mission  Essential  Tasks  (1  of  2)  (Revised) 


•  CONDUCT  MANEUVER  SUPPORT  OPERATIONS 


-  Perform  Maneuver  and  Mobility 

-  Perform  Protection 

-  Perform  Sustainment 


CMETL  Review  Board  to  review 
for  approval  on  30  Sep  08. 


•  CONDUCT  SUPPORT  AREA  OPERATIONS 

-  Conduct  Operational  Area  Security 

-  Conduct  Response  Force  Operations 

-  Perform  Area  Damage  Control 

-  Conduct  Terrain  Management 

-  Perform  Fire  Support  Coordination 

-  Conduct  Airspace  Management 
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Maneuver  Support  Center 


CCMET 


Core  Competency  Mission  Essential  Tasks  (2  of  2)  (Revised) 


•CONDUCT  CONSEQUENCE  MANAGEMENT  OPERATIONS 

-Respond  to  CBRNE  Incident 
-Provide  Support  to  Law  Enforcement 
-Conduct  Post  Incident  Response  Operations 


•CONDUCT  STABILITY  OPERATIONS 

-Establish  Civil  Security 
-Establish  Civil  Control 
-Restore  Essential  Civil  Service 


CMETL  Review  Board  to  review 
for  approval  on  30  Sep  08. 
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MEB  HQ  Structure  (FY08  TOE) 


HQ  Capabilities  in  Support  of 

Warfiqhtinq  Commander 

’Assigned  mission  and  AO;  allocated 
additional  assets  by  higher  HQ 

*Plan,  synchronize,  execute,  and 
control  military  operations 


CORE  COMPETENCY  MISSION  ESSENTIAL  TASKS 

•  Conduct  Maneuver  Support  Operations 

•  Conduct  Support  Area  Operations 

•  Conduct  Consequence  Management  Operations 

•  Conduct  Stability  Operations 
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Support  to  Division  Operations 
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Maneuver  Support  Operations 

-  Perform  Maneuver  and  Mobility 

-  Perform  Protection 

-  Perform  Sustainment 
Support  Area  Operations 

-  Conduct  Operational  Area  Security 

-  Conduct  Response  Force  Operations 

-  Perform  Area  Damage  Control 

-  Conduct  Terrain  Management 

-  Perform  Fire  Support  Coordination 

-  Conduct  Airspace  Management 


Theater 
Entry  Point 
(SPOD) 


Maneuver  Support  Center 


Movement  Corridor 


Movement  Corridor:  is  a  designated  area  established  to  protect 
and  enable  ground  movement  along  a  route. 


MEB  Bn  TI>Hgtjnctions: 


Movement  Corridor: 

Supported  by  checkpoints 

C2  for  MANSPT  operations 

Drop  point  for  down  vehicles 

24/7  response  force 

Overall  C2  for  security  in  movement 
corridor 

Persistent  security 

Main  maintenance  recovery  point 

Holding  area  for  convoy  vehicles  or 
convoy  support  centers  (CSCs) 

Information  engagement 


MgyerrTent  Corridor  Operations 
Totection  Operations 

•  Tactical  Combat  Force  Operations 

•  Attach/Detach  Assets  Fwd  ISO  BCTs 

•  Civil  Affairs 

•  EOD 

•  CBRN-Consequence  Management  & 
Decontamination 


vMEB  Co  Team  Functions: 

1SR  Regulation  Enforcement 

*  Route  Recon  and  Surveillance 

*  Route  Clearance  &  Maintenance 

*  Counter  Reconnaissance 

•  Convoy  Protection 

*  Detainee  Ope^qtions 

•  Displaced  Civilian  Operations 

•  Critical  Asset  Security 

•  CBRN  Recon  &  Surveillance 

•  CBRN  Warning  &  Reporting 

•  CBRN  Decontamination 

*  Smoke  Operations 

*  Area  Security  Operations 


Support  Area  Operations 


Support  Area  Operations 

-  RSOI 

-  Operational  Area 
Security 

-  Defeat  Level  I,  II,  and  III 
threats 

-  Area  Damage  Control 

-  Terrain  Management 

-  Integrate  Fires 

-  Mobility,  Survivability, 
General  Engineering, 
Counter-Mobility  and 
limited  Geospatial 
support 

-  CBRN  recon/detection 

-  Sensitive  Site 
Assessment 

-  Consequence 
Management  Opns 


Maneuver  Support  Center 


Consequence  Management  Operations 
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T :  Assess  the  hazard 

T:  Establish  and  mark  control  zones 

T:  Conduct  CBRN  casualty  decontamination 
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T:  Conduct  infrastructure  repair  and  restoration 
T:  Casualty  search  and  rescue 
T:  Repair  routes 
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Provide  Access  Control 

Conduct  internment/resettlement  operations 

Provide  area  security 


MEB  Consequence  Manaqment: 

•  Respond  to  CBRNE  Incident 

•  Conduct  Relief  Operations 

•  Restore  essential  services 

•  Support  to  Civil  Law  Enforcement 

•  Establish  Civil  Security 

•  Establish  Civil  Control 


Maneuver  Support  Center 


MEB  in  Civil  Support  Operations 
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Stability  Operations 
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T:  Conduct  mvmnt  corridor  ops  vie  AO  HOMER  and  SUPPORT 
T:  Conduct  protection  operations  vie  AO  HOMER  and 
SUPPORT 

T:  O/O  Conduct  Stability  Operations  vie  OBJ  GOLD 

T:  0/0  Support  attack  on  OBJ  SILVER 

T:  BPT  attach/detach  assets  forward  in  support  of  BCTs 


T:  Maneuver  &  Mobility  Support  and  Counter  Recon  Ops 

T:  Conduct  Critical  Asset  Security  Ops 

T:  0/0  Conduct  SO  vie  OBJ  GOLD 

T:  Conduct  displaced  civilian  operations 

T:  Conduct  law  and  order  operations 

T:  0/0  Train  indigenous  police  forces  vie  OBJ  GOLD 

T:  0/0  Support  on  OBJ  SILVER 


T:  Establish/maintain/protect  C-130  airfield  vie  OBJ  GOLD 
T:  0/0  Support  SO  and/or  attack  on  OBJ  SILVER. 


T:  Conduct  route  clearance  and  route  maintenance  vie  AO 
HOMER  and  SUPPORT 

T:  Neutralize  explosive  hazards  and  CBRN  hazards 
T:  Conduct  chemical  recon/surveillance 


T:  Conduct  route  reconnaissance  (to  include  CBRN)  and 
survey  operations  vie  AO  HOMER  and  OBJ  GOLD. 

T:  Conduct  Decon  &  biological  surveillance  as  required 


NEW  DIVISION  CAPABILITY 

MEB  gives  Maneuver  Commander 
greater  ability  to  conduct 
STABILITY  OPERATIONS  ICV 
DECISIVE  COMBAT  OPERATION* 


MEB  BN  TF  529  Functions: 


*  Continue/expand  Stability  Operations  from  IBCT 

*  Conduct  SWEAT  Assessment 

*  Populace  and  Resource  Control 

*  Infrastructure  Development 

*  Area  Damage  Control 

*  Police  Intelligence  Operations 

*  Movement  Corridor  Operations 

*  Protection  Operations 

*  Civil  Affairs  Operations 

*  Mitigate  Explosive  Hazards 

*  CBRN  Consequence  Management 

*  Support  WMD  Elimination 


Maneuver  Support  Center 
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Task  Organization  -  Battalion  Task  Force 


T:  Conduct  security  operations  and  position  forces  IOT 
defeat  Level  I  I/I  1 1  threats  ISO  MEB. 


T:  2CM  BN(-)  conducts  CBRN  route  reconnaissance  and 
survey  operations  vie  AO  STOPLIGHT,  AO  SUPPORT,  and 
AO  MIKE.  Conduct  SSE  operations  throughout  MEB  AO 
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T:  Conduct  displaced  civilian  operations 
T:  Conduct  civil  affairs  operation 
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T:  Neutralize  explosive  hazards  in  DIV  AOR 
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T:  Provide  movement  corridor  ops  in  AO  STOPLIGHT  and 
AO  MIKE. 

T:  Provide  protection  ops  in  AO  STOPLIGHT  and  MIKE 
T:  BPT  attach/detach  assets  forward  in  support  of  BCTs 

T:  Rte  Recon  &  Surveillance  Ops  &  Counter  Recon 

T:  MSR  Regulation  Enforcement 

T:  Dislocated  Civilian  Control  Ops 

T:  EPWs  and  establish  holding  areas 

T:  Critical  Asset  Security  Ops 

T:  Conduct  Route  Clearance 

T:  Neutralize  CBRN  hazards  and  conduct  Decon  Ops 
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T:  Conduct  maneuver  support  ops  vie  AO  SUPPORT  and  HIT 
T:  Provide  maneuver  support  to  BCT  ops  vie  OBJ  DAGGER 
T:  BPT  attach/detach  assets  forward  in  support  of  BCTs 

T:  Conduct  MSR  Regulation  Enforcement 

T:  Conduct  special  Circulation  Control  Ops 

T:  Conduct  Rte  Recon  &  Surveillance  Ops  &  Counter  Recon 

T:  Conduct  Dislocated  Civilian  Control  Ops 

T:  Conduct  route  clearance  and  neutralize  explosive  hazards 

T:  Conduct  Critical  Asset  Security  Ops 

T:  Conduct  chemical  recon/surveillance 


T:  Conduct  route  clearance  and  neutralize  explosive  hazards 
Vic  AO  STOPLIGHT  and  MIKE. 

T:  Conduct  route  maintenance. 
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T:  Construct  survivability  positions  and  berms 
T:  Provide  general  engineering  construction  support 
T:  Neutralize  CBRNE  hazards  and  conduct  Decon  Ops 
J^onducUDiologica^urveillanc^^^^^^^^^^^^ 
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T :  Conduct  mvmnt  corridor  ops  vie  AO  HOMER  and  SUPPORT 
T:  Conduct  protection  ops  vie  AO  HOMER  and  SUPPORT 
T:  O/O  Conduct  Stability  Operations  vie  OBJ  GOLD 
T:  O/O  Support  attack  on  OBJ  SILVER 
T:  BPT  attach/detach  assets  forward  in  support  of  BCTs 


TF  42 


T:  Maneuver  &  Mobility  Support  and  Counter  Recon  Ops 

T:  Conduct  Critical  Asset  Security  Ops 

T:  O/O  Conduct  SO  vie  OBJ  GOLD 

T:  Conduct  displaced  civilian  operations 

T:  Conduct  law  and  order  operations 

T:  O/O  Train  indigenous  police  forces  vie  OBJ  GOLD 

T:  O/O  Support  on  OBJ  SILVER 
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T:  Establish/maintain/protect  C-130  airfield  vie  OBJ  GOLD 
T:  O/O  Support  SO  and/or  attack  on  OBJ  SILVER. 
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T:  Conduct  route  clearance  and  neutralize  explosive 
hazards  vie  AO  SUPPORT  and  HIT. 

T:  Widen  and  improve  MSRs  and  conduct  route 
maintenance 

T:  Construct  survivability  positions  and  berms 

T:  O/O  Conduct  Decon  operations 

T:  BPT  attach/detach  assets  forward  in  support  of  BCTs 


T:  Conduct  mvmnt  corridor  ops  &  protection  ops  vie  AO  STRIKE 
T:  Provide  maneuver  support  to  BCT  attack  on  OBJ  STEEL 
T:  Conduct  river  crossing  ops  vie  AO  STRIKE 
T:  BPT  attach/detach  assets  forward  in  support  of  BCTs _ 

T:  Conduct  MSR  Regulation  Enforcement 
T:  Conduct  route  recon  and  area  security 
T:  O/O  Conducts  DECON  operations  vie  AO  STRIKE 


T:  BPT  to  conduct  fixed  or  float  bridging  operations  vie  AO 
STRIKE 


T:  Conduct  route  recon  and  CBRN  survey  operations 
T:  Conduct  CBRN  Decon  and  bio  surveillance  operations 
T:  BPT  to  conduct  smoke  ops  ISO  42  EN  TF  operations 


T:  Conduct  route  clearance  and  route  maintenance  vie  AO 
HOMER  and  SUPPORT 

T:  Neutralize  explosive  hazards  and  CBRN  hazards 
T:  Conduct  chemical  recon/surveillance 
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T:  Conduct  route  clearance  and  neutralize  explosive 
hazards  vie  OBJ  DAGGER,  AO  STRIKE,  and  OBJ  STEEL 
T:  Conduct  route  maintenance 
T:  Conduct  chemical  recon/surveillance 


T:  Conduct  route  reconnaissance  (to  include  CBRN)  and 
survey  operations  vie  AO  HOMER  and  OBJ  GOLD. 

T:  Conduct  Decon  &  biological  surveillance  as  required 
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Assured  Mobility  Discussion 


BG  Martin 
COL  Dennis 
COL  Smith 


Maneuver  Support  Center 


Assured  Mobility 


Maneuver  Support  Center 


Engineers  Operating  Across  the 
Spectrum  of  Conflict 


Strategic 


Operational 


Tactical 


CRITICAL  INFRASTRUCTURE  REPAIR 

CRITICAL  INFRASTRUCTURE  PROTECTION 

SUPPORT  TO  US  EMBASSY 
SPT  TO  PRTS 

MUNITIONS  CLEARANCE  r  DEVELOPMENT  OF  CSC 

SUPPORT  TO  ECONOMIC  DEVELOPMENT 
BASE  MANAGEMlfllT  GEOSPATIAL  SUPPORT  TO  ALL  MISSIONS 

AGRICULTURAL  DEVELOPMENT 
DEVELOPMENT  OF  ESSENTIAL  SERVICES 
SPT  TO  ePRTS 

LOCAL  INFRASTRUCTURE  REPAIR 
ASSURED  MOBILITY  CONSTRUCTION  OF  COP/JSS 

COMBINED  ARMS  IED  DEFEAT 
SANITIZATION 


LOC  BRIDGING 
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General  War  Insurgency 


Unstable 

Peace 


Stable 

Peace 
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Full  Spectrum  Operations  are  increasing  Engineer  Requirements 
and  revealing  FUTURE  OPERATING  CAPABILITIES 


Maneuver  Support  Center 


Enqr  Rqt 
AC,  USAR, 
ARNG 

USACE 

DPW 

Civilian 

Contractor 


Assured  Mobility 


Right  People 
Right  Capability 
Right  Place 
IOT  Deliver 
Desired  Effect 
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QC 


amps 
Combat  Engineers 
Route  Clearance 
xplosive  Hazards 
Construction 
Geospatial 
Dogs 
Diving 
Bridging 
Prime  Power 
Fire  Fighting 
COIN-SWEAT 
Reconstruction 
Civil  Support 
er  Training 


FORCE  OPERATIONAL  A 
CAPABILITIES 


FOB  Planning  and  Construction 
Dismounted  Gap  Crossing 
Explosive  Breacher 
Autonomous  Denial  &  Security 
Rapid  Route  Repair 
Route  Remediation 
EH  Deep  Buried  Investigation 
Robotic  Capabilities 
Power  Generation 
Convoy  Fire  Fighting 
Geo  Data  Generation 
Persistent  Surveillance 
LOC  Bridging 
Infrastructure  Assessment 
EH  Training  Systems 
Multi  Functional  ENG  Training 


Maneuver  Support  Center 


21 


Protection 


Total  Army 
Military  Police 

Regiment 

AC/USAR/ARNG 

OPMG 

OGA 

DA  Police 

Contractor  (LEP) 
JIM 


Right  People 
with  the 
Right  Skill 
Set  at  the 
Right  Place 
to  Deliver 
Desired 
Effect 


o 

LLI 

0. 

CO 


Detainee  Operations  (MR) 

COIN  Inside  the  Wire 

Police  Intelligence 

Law  and  Order 

Police  Training  and 
Reform 

Law  Enforcement 

Maneuver  and  Mobility 
Support  Operations 

Route  Reconnaissance 

Route  Clearance 

Urban  Operations 

Convoy  Security 

Area  Security 

Access  Control 

Force  Protection 

Persistent  Surveillance 

Base  Camp  Security 

Civil  Support 


FORCE  OPERATIONAL 
CAPABILITIES 


Forensic  Exploitation 
Military  Working  Dogs 
FOB  Planning  and  Security 
Predict  Action 

Rapid  Route  Reconnaissance 
Route  Surveillance 
Automated  Installation  Access 
Robotic  Capabilities 
Early  Warning  Detection 
Remote  Targeting 
Standoff  Explosive  Detection 
Persistent  Surveillance 
Biometric  Identification 
Police  Intel  Gathering 
IED  Defeat 

Evidence  Collection  /  Preservation 
Detainee  Tracking 
Tunnel  Detection 
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OCONUS/CONUS 
Consequence  Management 


PLAN 

Operational  Assessment 

Capabilities  Assessment 

Vulnerability  Assessment 

\  Risk  Assessment 

^PREPARATION 

Vulnerability  Reduction 

CBRN  CM  Education/  Tng 

Coordination/Monitoring/ 
Reporting  Rqmts 

Health  Service  Support 

RESPONSE 

Tiered  Response 

Joint  Effort 

Search  and  Rescue 

RECOVERY 

Environmental 
Remediation 

Hazard  Clean-Up 

Decontamination 

Health  Service  Recovery 

Logistic/Restoration  Ops 

Transition 

Redeployment 


FORCE  OPERATIONAL 
CAPABILITIES  ( 


WMD-Civil  Support  Teams 

Nuclear  Disablement  Tms 

CBRNE  Consequence  Management 
Response  Force 

CBRNE  Emergency  Response  Force 


gency  Re 
Package 

Tech  Escort 


Mass  Casualty  Decon 

Human  Remains  Decon 

Point  and  Stand  Off 
Chemical/Bio/Rad  Detection  (Active 
and  Passive) 

Mounted  CBRN  Reconnaissance 
Dismounted  CBRN  Reconnaissance 
Analytical  Lab  System 
Unified  Command  Suite 
Robotic  Capabilities 
Integrated  Early  Warning  Systems 
Individual  Personal  Protection 
Collective  Protection 
Medical  Surveillance 
Hazard  Prediction  Capability 


Maneuver  Support  Center 
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Consequence  Management  Discussion 


COL  Smith 
BG  Martin 
COL  Dennis 


Maneuver  Support  Center 


Consequence  Management  Programs 

(CBRN  Focus) 


HazMat  Kit 


HazMatID 


Chem  /  Bio  Sampling  Kit 


Combating  WMD  Across  the 
Spectrum  of  Conflict 


Strategic 


Critical 

Capabilities 


Tactical 


TREATIES  AND  AGREEMENTS 


ON  SITE  INSPECTION 


WMD  ELIMINATION 


PASSIVE  DEFENSE 


ACTIVE  DEFENSE 

SENSITIVE  SITE  EXPLOITATION 

ROBOTICS  CAPABILITIES 

SEARCH  AND  RESCUE 

SMOKE  AND 
OBSCURATION 


INTERDICTION 

SUPPORT  TO  CIVIL  AUTHORITIES 


OFFENSIVE 

OPERATIONS 


FOREIGN  AND 
DOMESTIC 
CONSEQUENCE 
MANAGEMENT 
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General  War  Insurgency  Unstable  Peace  Stable  Peace 
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Full  Spectrum  Operations  are  increasing  CBRN  Requirements 
and  revealing  FORCE  OPERATIONAL  CAPABILITIES 
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Elite  CBRN  Forces 

OSIA 

Spec  Msn  Units 


Special  Purpose  CBRN  Forces 

Technical  Escort 
Chem  Recon  Det  (Special  Forces) 
WMD  Civil  Support  Team 


Increase  density 
of  High  End  Units 


Increase 
skill  levels  in 
General  Purpose  Units 


Unit-based  transformation 
for  a  modular  Army 


Specialized 

General  Purpose  CBRN  Forces 

Fox  Recon  NBC  Recon  Veh 
BIDS  HRD 

General  Purpose 

CBRN  Forces 
Decon  Smoke 
Battle  Staffs 


OSIA  -  On  Site  Inspection  Agency 
B  i  0  S*  'B101  in  tegreteci  'Detection  Sy  s  te  m,i 


SKILL  DENSJJX. 
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OCONUS/CONUS 
Consequence  Management 


PLAN 

Operational  Assessment 

Capabilities  Assessment 

Vulnerability  Assessment 

\  Risk  Assessment 

^PREPARATION 

Vulnerability  Reduction 

CBRN  CM  Education/  Tng 

Coordination/Monitoring/ 
Reporting  Rqmts 

Health  Service  Support 

RESPONSE 

Tiered  Response 

Joint  Effort 

Search  and  Rescue 

RECOVERY 

Environmental 
Remediation 

Hazard  Clean-Up 

Decontamination 

Health  Service  Recovery 

Logistic/Restoration  Ops 

Transition 

Redeployment 


FORCE  OPERATIONAL 
CAPABILITIES  ( 


WMD-Civil  Support  Teams 

Nuclear  Disablement  Tms 

CBRNE  Consequence  Management 
Response  Force 

CBRNE  Emergency  Response  Force 
Package 

Tech  Escort 


Mass  Casualty  Decon 

Human  Remains  Decon 

Point  and  Stand  Off 
Chemical/Bio/Rad  Detection  (Active 
and  Passive) 

Mounted  CBRN  Reconnaissance 
Dismounted  CBRN  Reconnaissance 
Analytical  Lab  System 
Unified  Command  Suite 
Robotic  Capabilities 
Integrated  Early  Warning  Systems 
Individual  Personal  Protection 
Collective  Protection 
Medical  Surveillance 
Hazard  Prediction  Capability 
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Enqr  Rqt 
AC,  USAR, 
ARNG 

USACE 

DPW 

Civilian 

Contractor 


Assured  Mobility 


Right  People 
Right  Capability 
Right  Place 
IOT  Deliver 
Desired  Effect 


< / ) 
CL 

O 

=) 

QC 


amps 
Combat  Engineers 
Route  Clearance 
xplosive  Hazards 
Construction 
Geospatial 
Dogs 
Diving 
Bridging 
Prime  Power 
Fire  Fighting 
COIN-SWEAT 
Reconstruction 
Civil  Support 
er  Training 


FORCE  OPERATIONAL  A 
CAPABILITIES 


FOB  Planning  and  Construction 
Dismounted  Gap  Crossing 
Explosive  Breacher 
Autonomous  Denial  &  Security 
Rapid  Route  Repair 
Route  Remediation 
EH  Deep  Buried  Investigation 
Robotic  Capabilities 
Power  Generation 
Convoy  Fire  Fighting 
Geo  Data  Generation 
Persistent  Surveillance 
LOC  Bridging 
Infrastructure  Assessment 
EH  Training  Systems 
Multi  Functional  ENG  Training 
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Protection 


Detainee  Operations  (MR) 

COIN  Inside  the  Wire 

Police  Intelligence 

Law  and  Order 

Police  Training  and 
Reform 

Law  Enforcement 

Maneuver  and  Mobility 
Support  Operations 

Route  Reconnaissance 

Route  Clearance 

Urban  Operations 

Convoy  Security 

Area  Security 

Access  Control 

Force  Protection 

Persistent  Surveillance 

Base  Camp  Security 

Civil  Support 


FORCE  OPERATIONAL 
CAPABILITIES  I 


Forensic  Exploitation 
Military  Working  Dogs 
FOB  Planning  and  Security 
Predict  Action 

Rapid  Route  Reconnaissance 
Route  Surveillance 
Automated  Installation  Access 
Robotic  Capabilities 
Early  Warning  Detection 
Remote  Targeting 
Standoff  Explosive  Detection 
Persistent  Surveillance 
Biometric  Identification 
Police  Intel  Gathering 
IED  Defeat 

Evidence  Collection  /  Preservation 
Detainee  Tracking 
Tunnel  Detection 
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Protection  Discussion 


COL  Dennis 
BG  Martin 
COL  Smith 


Maneuver  Support  Center 


Protection 


fauLV 


Maneuver  Support  Center 


Full  Spectrum  Operations  Are  Increasing  Military  Police  Requirements 
And  Revealing  FORCE  OPERATIONAL  CAPABILITIES 


Maneuver  Support  Center 


aster_ Responsiveness 


Protection 


Detainee  Operations  (MR) 

COIN  Inside  the  Wire 

Police  Intelligence 

Law  and  Order 

Police  Training  and 
Reform 

Law  Enforcement 

Maneuver  and  Mobility 
Support  Operations 

Route  Reconnaissance 

Route  Clearance 

Urban  Operations 

Convoy  Security 

Area  Security 

Access  Control 

Force  Protection 

Persistent  Surveillance 

Base  Camp  Security 

Civil  Support 


FORCE  OPERATIONAL 
CAPABILITIES 


Forensic  Exploitation 
Military  Working  Dogs 
FOB  Planning  and  Security 
Predict  Action 

Rapid  Route  Reconnaissance 
Route  Surveillance 
Automated  Installation  Access 
Unmanned  Systems 
Early  Warning  Detection 
Remote  Targeting 
Standoff  Explosive  Detection 
Persistent  Surveillance 
Biometric  Identification 
Police  Intel  Gathering 
IED  Defeat 

Evidence  Collection  /  Preservation 
Detainee  Tracking 
Tunnel  Detection 
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AC,  USAR, 
ARNG 

USACE 

DPW 

Civilian 

Contractor 


Assured  Mobility 


Right  People 
Right  Capability 
Right  Place 
IOT  Deliver 
Desired  Effect 


< / ) 
CL 

O 

=) 

QC 


amps 
Combat  Engineers 
Route  Clearance 
xplosive  Hazards 
Construction 
Geospatial 
Dogs 
Diving 
Bridging 
Prime  Power 
Fire  Fighting 
COIN-SWEAT 
Reconstruction 
Civil  Support 
er  Training 


FORCE  OPERATIONAL  A 
CAPABILITIES 


FOB  Planning  and  Construction 
Dismounted  Gap  Crossing 
Explosive  Breacher 
Autonomous  Denial  &  Security 
Rapid  Route  Repair 
Route  Remediation 
EH  Deep  Buried  Investigation 
Robotic  Capabilities 
Power  Generation 
Convoy  Fire  Fighting 
Geo  Data  Generation 
Persistent  Surveillance 
LOC  Bridging 
Infrastructure  Assessment 
EH  Training  Systems 
Multi  Functional  ENG  Training 


Maneuver  Support  Center 


40 


OCONUS/CONUS 
Consequence  Management 


PLAN 

Operational  Assessment 

Capabilities  Assessment 

Vulnerability  Assessment 

\  Risk  Assessment 

^PREPARATION 

Vulnerability  Reduction 

CBRN  CM  Education/  Tng 

Coordination/Monitoring/ 
Reporting  Rqmts 

Health  Service  Support 

RESPONSE 

Tiered  Response 

Joint  Effort 

Search  and  Rescue 

RECOVERY 

Environmental 
Remediation 

Hazard  Clean-Up 

Decontamination 

Health  Service  Recovery 

Logistic/Restoration  Ops 

Transition 

Redeployment 


FORCE  OPERATIONAL 
CAPABILITIES  i 


WMD-Civil  Support  Teams 

Nuclear  Disablement  Tms 

CBRNE  Consequence  Management 
Response  Force 

CBRNE  Emergency  Response  Force 
Package 

Tech  Escort 


Mass  Casualty  Decon 

Human  Remains  Decon 

Point  and  Stand  Off 
Chemical/Bio/Rad  Detection  (Active 
and  Passive) 

Mounted  CBRN  Reconnaissance 
Dismounted  CBRN  Reconnaissance 
Analytical  Lab  System 
Unified  Command  Suite 
Robotic  Capabilities 
Integrated  Early  Warning  Systems 
Individual  Personal  Protection 
Collective  Protection 
Medical  Surveillance 
Hazard  Prediction  Capability 
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Maneuver  Support 


FOB  Planning  and  Construction 
Dismounted  Gap  Crossing 
Explosive  Breacher 
Autonomous  Denial  &  Security 
Rapid  Route  Repair 
Route  Remediation 
EH  Deep  Buried  Investigation 
Robotic  Capabilities 
Power  Generation 
Convoy  Fire  Fighting 
Geo  Data  Generation 
Persistent  Surveillance 
LOC  Bridging 
Infrastructure  Assessment 
EH  Training  Systems 
Multi  Functional  ENG  Training 


Mounted  and  Dismounted 
CBRN  Reconnaissance 

Point  and  Stand  Off 
Chemical/Bio/Rad  Detection 

Standoff  Explosive  Detection 

Analytical  Lab  System 

Unified  Command  Suite 

Mass  Casualty  Decon 

Human  Remains  Decon 

Robotic  Capabilities 

Integrated  Early  Warning  and 
Reporting 

Individual  Personal  Protection 
Collective  Protection 
Medical  Surveillance 
Hazard  Prediction  Capability 
Search  and  Rescue 


Forensic  Exploitation 
Military  Working  Dogs 
FOB  Planning  and  Security 
Predict  Action 

Rapid  Route  Reconnaissance 
Route  Surveillance 
Automated  Installation  Access 
Robotic  Capabilities 
Early  Warning  Detection 
Remote  Targeting 
Standoff  Explosive  Detection 
Persistent  Surveillance 
Biometric  Identification 
Police  Intel  Gathering 
IED  Defeat 

Evidence  Collection  / 
Preservation 

Detainee  Tracking 

Tunnel  Detection 


Maneuver  Support  Center 


S&T  Community  Perspective 
on  Maneuver  Support 
Challenges 


Maneuver  Support 
Conference 


20O7-2OOS 


I 


WEAPON  SYSTEMS 


29  Jul  2008 


Dr.  Thomas  H.  Killion 

Deputy  Assistant  Secretary 
for  Research  and  Technology/ 
Chief  Scientist 


Outline 


•  Army  Science  and  Technology  (S&T)  Strategy, 
Funding  and  Enterprise 

•  Technology  Investments  and  Future  Force 
Technologies 

•  Maneuver  Support  Capability  Needs  and 
Enabling  Technologies 

•  Future  Combat  Systems  and  Maneuver  Support 

•  Recent  Accomplishments 

•  Basic  Research  Thrusts 


High  Technology  Army 
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Science  &  Technology  for  a  Campaign  Quality 
Army  with  Joint  &  Expeditionary  Capabilities 


Current  Force 


<  10  mph 


~ 100  lb.  load 


Limited 

network 


>  70  tons 


Future  Force 


<  40  lb. 
load 


/  Fully  networked 


<  30  tons 


Future  Fore 


Science  and  Technology — 
develop  and.  mature 

technology,  to  enable 
transforma tional  capabilities 

for  the  Future  Force 
while  seeking  opportunities 
to  accelerate  technology 

directly  into  the 
Current  Force 


tits  'QurrentForcB 
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Elements  of  Army  S&T  Strategy 


•  Ensure  investments  are  aligned  with  Army 
missions  and  capability  needs 

•  Maintain  balanced  &  responsive  portfolio  across 

-  Elements  of  investment  (6. 1/6. 2/6. 3) 

-  Disciplines  and  technology  areas 

-  Performers  (intramural/extramural) 

-  Capability  pull  and  technology  push 

•  Sustain  critical  infrastructure — people  and  physical — 
responsive  to  Army  needs 


•  Communicate  S&T  vision  and  approach  to  senior  decision 
makers,  key  stakeholders,  partners  and  customers 


•  Establish  and  refine  processes  and  metrics  to  promote 
innovation,  efficiency  &  effectiveness,  and  facilitate  transition 


K'gt i  TechnQlQgy  Army 
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From  Ideas  to  Systems 

3  Different  Types  of  S&T  Investments 


As  of  FY09  PB 


S&T 

(RDT&E 
BA  1-3) 

$1.8B  (1.3%  TOA*,  5.3%  RDA) 


Development  (rdt&e  ba  4-7) 

$8.7B  (6.2%  of  TOA,  24.8 %  of  RDA) 


Acquisition  (Procurement  Appropriation) 
$24. 6B  (17.7%  TOA,  70.0%  RDA) 


6.1:  Basic  Research 
$379M  (21%  of  S&T) 


Understanding  to  solve 
Army-unique  problems 
Knowledge  for  an 
uncertain  future 


6.2:  Applied  Research 
$724M  (39%  of  S&T) 

Integrated  Textile  Conductors 


Embedded  Input 
Device 

z - 

O 

O  **  C§ 


.V. 


Power  Transmitting 
Textiles 


Embedded  Circuits 


6.3:  Advanced  Technology 
Development 
$739M  (40%  of  S&T) 


Primary  Weapon  System  (PWS) 

120mm  Gun 
for  FCS  MGV 


Applications  research 
for  specific  military  problems 
Components,  subsystems, 
models,  new  concepts 


+ 


120mm  Mid-Range 
Munition  (MRM) 


Demonstrate  technical  feasibility 
at  system  and  subsystem  level 
Assess  military  utility 
Path  for  technology  spirals 
to  acquisition — rapid  insertion 
of  new  technology 


67%  Universities/Industry 


35%  Industry 


60%  Industry 


ATO  Program 


Far  Term 


Mid  Term 


Near  Term 


*w/o  supplemental 


Mkjf]  TffctjfiQlvgy  Afui\ 
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gy  Army 


Army  S&T  Enterprise — Research , 
Development  &  Engineering  Centers  &  Labs 


Armament 

RDEC 


Army  Research 
Institute  for 
the  Behavioral  & 
Social  Sciences 


Army  Research  Lab — 
Battlefield  Environments 
and  Survivability  Elements 


Research  Inst,  of 

Environmental 

Medicine 


O 


U.S.  Army  Materiel  Command 

U.S.  Army  Medical  Research  &  Materiel  Command 

U.S.  Army  Corps  of  Engineers 

U.S.  Army  Space  and  Missile  Defense  Command 

Army  Research  Institute  for  the  Behavioral  & 

Social  Sciences 


Army 

Aeroflightdynamics 

Directorate 


Institute  of 

Surgical 

Research 


Coastal  &  Hydraulics  Lab 
Environmental  Lab 
Geotechnical  &  Structures  Lab 
Info  Tech  Lab 


Simulation  & 
Training  Technology 
Center 


Space  & 

Missile 

Defense 

Technology 

Center 


Cold  Regions 
Research  & 
Engineering  Lab 


Research  Inst, 
of  Chemical 
Defense 


Topographic 

Engineering 

Center 


Construction 
Engineering 
Research  Lab 


Research 
Inst,  of 
Infectious 
Disease 


Aviation  &  Missile 
RDEC 


Walter  Reed 
Army  Inst  of 
Research 


Tank-Automotive 

RDEC 


Edgewood  Chem 
Bio  Center 


Army 

Research 

Office 


Aeromedical 
Research  Lab 


Army 

Research  Lab 


Natick 

Soldier 

Center 
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Technology  Insertions  for 
Current  Operations 


Benefiting 
from  Past 
Investments 


Interceptor 
Body  Armor 


/ 


Guided  MLRS 


Adapting/ 

Accelerating 

On-going 

S&T 

Programs 


Mobile  Remote 
Access  & 
Information 
Diagnostics 


Every  Soldier  A 
Sensor  Simulation 


USMC  Dragon  Fire  II  with 
Lightweight  Counter 
Mortar  Radar  (LCMR) 


Mine  Detecting 
Ground  Penetration 
Radar  (GPR) 


Leveraging 
Scientist  & 
Engineer 
Expertise 


Enhanced  Rocket, 
Mortar  &  Sniper 
Detection 


RG-31  Engineer 
Vehicle  Addon 
Armor  Kit 


Hellfire  Launch 
On  Predator 


HMMWV 
Expedient  Armor 
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Technology  Area  Investments 
toAchieve  WarffghterS&T Outcomes 


a  FY09  $1.8B 


Force  Protection 
$370M 


ISR  $149M 


C4  $144M 


Lethality  $161 M 
Medical  $140M 
Soldier  $135M 


Logistics  $92M 

Rotorcraft  $72M 

Classified  $62M 


Unmanned  Vehicle  $54M 
Mil  Eng  &  Environment  $47M 
Advanced  Simulation  $37M 

Basic  Research 
$379M 


Enhancing  the  Current  Fore 


e 


List  of  37  Tier  One  Warfighter 
S&T  Outcomes  (1  gf2) 


“Big  5”  Integrated 
Warfighter  S&T  Outcomes 


Battle  Command  Network* 

Counter  IED  and  Mine* 

Power  &  Energy* 

Human  Dimension* 

Training* 

Communicate  in  the  Combined/Joint  Environment 

Future  Force  JIM  Interoperability 

Austere  A/SPOD  Physical  Assessment 

Austere  A/SPOD  Protection  and  Security 

Austere  A/SPOD  Enhancement 

Analysis  and  Reporting  of  Intelligence  Information 

Observe  and  Collect  Information  Worldwide 

Collect  and  Manage  Biometric  Data 

Standoff  Sense  Through  Walls 

UGV  Autonomous  Movement 

UGV  Autonomous  Tactical  Behaviors 

Responsive  and  Sustainable  Aviation  Support 

Effective  Aviation  Operations  in  the  Contemporary  Environment 


List  of  37  Tier  One  Warfighter 
S&T  Outcomes  (2  of 2 ) 


RSTA  and  Attack  Operations 
Networked  Precision  Fires  and  Effects 
Scaleable  Effects  Versus  Platforms 
Scaleable  Effects  Versus  Personnel 
Point  Neutralization  of  CBRN  -  explosive  hazards 
Visual  and  virtual  obstacle  marking  system 
Improved  Soldier  Protection 
Lightweight  Soldier  Ballistic  Protection 
Lightweight  Platform  Ballistic  Protection 
Reliability 

Prognostics  &  Diagnostics 

Alternative  Energy  Sources 

Force  Health  Protection  Initiative 

Increase  control  of  unmanned  systems 

Future  Force  Multi  modal  Human  Computer  Interface 

Increase  Future  Force  Soldier  Cognitive  Functions  While  Under  Stress 

Language  and  cultural  awareness 

Dismounted  soldier  virtual  training  environment 

Adaptive  training  system 


TvztifiQlogy 
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Future  Force  Technologies 


Integrated  Rotorcraft 
Protection 


Tactical  Mobile 
Networks 

| 


Unmanned 

Systems 


Structural  Armor 


Force 
Protection 


High  Energy  Laser 


Advanced  Antennas 


Sense  Thru  Wall 


Knowledge 

Fusion 


Tactical  Network  Directional 
&  Communications  Antennas 
Antennas 


Army  component — Joint  High 
Power  Solid  State  Laser  Program 


Flexible 

Displays 


KE  Active  Protection 
System 


Unmanned  Ground 
Vehicles 


^Unmanned  Air 
Vehicles 


Unmanned  Ground  Vehicle 
Technologies 


Unmanned  System/Human 
Interface  Technology 
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Future  Force  Technologies 


Lethality 


Scalable  Effects 


EM  Gun 


Non  Line  of  Sight  -  Launch 
System  (NLOS-LS) 


Warhead 
Small  Arms 
Technology 


Urban  Assault  Munitions 


Seeker 

Miniaturization 
&  Cost  Reduction 


Multi-Purpose  Warheads 
to  Defeat  Armor, 
Fortifications  &  Personnel 


Electronics 
Miniaturization 
&  Cost  Reduction 


Novel  Maneuver 
Techniques 


Smaller,  Lighter,  Cheaper  Munitions 


Soldier 

Systems 


Logistics 


Combat 

Rations 


Soldier  Mobility 
and  Advanced 
Load  Carriage 


System  Flame  Test 


Armor  Coverage 


Power  &  Energy 


Hybrid  Electric  Drive 


Sustainment 


Fuel  Cell 

Development  Segmented  Band  track 


Advanced  Hybrid  Engines 


Deployability 


Precision  Air 
Drop  30k  lbs 
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PB09 — Increased  Emphasis 


• Advanced  Lightweight  Armor 
-Multi  Threat  Ballistics  Protection 
-Lightweight  Materials 


•  Basic  Research 

>  Army  Laboratory  Research 

Army  Single  Investigator  Research  Program 
Armor  and  High  Deformation  Rate  Physics 
Advanced  High  Performance  Computing 
Bio-inspired  Sensing  and  Power 
Materials  Research  and  Processing  at  Small  Scale 
Robotics  Autonomy,  Human  Robotic  Interaction 
High  Efficiency  Propulsion 

>  University  Research  Initiative  (university  teams  conducting 
research  involving  more  than  one  science  and  engineering 
discipline) 


High  Technology  Army 
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Maneuver  Support  - 
What  we  wanted  in  2003 


The  Objective  Force  Vision 

'Predict' 


Protect  to 
Withstand 


Select 


Prevent 


Avoid  by  Bypass 


Avoid  by  Maneuver 


Neutralize 


Platform 
Active  /  Passive 
Protection 


Embedded  Stand  Off 
Precision  Detection 
Virtual  /  Physical  Marking 


On  Axis 
Detection  and 
Virtual  Marking 


Wide  Area 
-  Detection  and 
Virtual  Marking 


Standoff  Precision 
Neutralization 


ision 

An  . . . . * 


Standoff  Area 
Neutralization 


Vision  includes  all  surface  /  buried  mines  (AT/AP),  unexploded  ordnance  (UXO),  booby 

traps  and  improvised  explosive  devices  (IED) 


ESSAYONS  -  "Let  US  Try"  -  14 
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High  TvGhfiQlQgy  Army 


Where  are  we  on  providing 
capabilities  desired  in  2003 


N. 


Wgft  TvctifiQlQgy  Army 


A+B  &  A/B  Bonded 
Armor  Concept 


Manned  Ground  Vehicle 

-  Protection 
-Jam  with  CREW 

-  Sensors  and  Soldiers 


Packbot 
-  Detects  explosives 


Husky  Modified 

Mine  Detecting 
Ground  Penetration 
Radar  (GPR) 


Multifunction  Utility/ 
Logistics 
and  Equipment 
Countermine  and 
Transport 


Class  I  Unmanned 
Aerial  Vehicle 


Class  IV  Unmanned 
Aerial  Vehicle 

-  Detects  enemy  activity 

-  Detects  and  confirms 
location  of  mined  area 

-  Terrain  change 
detection 


13 
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Future  Combat  Systems — 
Spinouts  to  the  Current  Force 


BR/GADE  COMBAT  TEAM 

T?a/t?r  r/ie  Army/Defensti/ffitfustry 


nmanned  Aerial  Systems  (UAS) 


Manned  Ground  Vehicles  (MGV) 

Infantry  Carrier  Command  anc 

Vehicle  (ICV)  JLirtSMa  Control 


Mounted  Combat 
System  (MCS) 


Reconnaissance 
And  Surveillance 
Vehicle  (RSV) 


Unattended  Ground  Systems 
. - .JUGS) 

/  T-UGS  U-UGS 


Advanced 

Lightweight 

Armor 


Engine 


Non-Line  of 
Sight  Mortar 
(NLOS-M) 


Non-Line  of  Sight 
Launch  System/ 
(NLOS-LS  )V 


>emcal  and  Urban 
Unattended 
Ground  Sensors 


Non-Line  of 
Sight  Cannon 
(NLOS-C) 


Unmanned  Ground  Vehicles  (UGV) 


MULE-C 


Multifunction  Utility/  MULE-T 
* .  F  Logistics 
_  and  Equipment  :  " 

'C  Countermine  and  £ 

Transport  W 


Small  UGV  (SUGV) 


Medical  Vehicle 
Treatment  (MV-T) 


Medical  Vehicle 
Evacuation  (MV-E) 


FCS  Recovery  and 
Maintenance 
Vehicle  (FRMV) 


Armed  Robotic 
Vehicle  -  Assault 
(Light)  (ARV-A-L) 


TectjnQlQgy  Afm\ 
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Common  Chassis 


Future  Maneuver  Support  Technologies 


Tactical  sensor  optimization 


Predict 


Simulated  geo-environment 


Initial  disturbed  soil 
simulation 


Autonomous  planning/ 
replanning  tools 


Advanced 
Crew  Stations 


Payload  for  Shadow  Tactical  UAV 


Low  Cost  Radio  Frequency  / 
High  Power  Microwave 
Neutralizer  Capability 


Detect 

IED  and  Minefield  Detection 


Wichmann  Down  Looking  Ground 
Penetrating  Radar 


Avoid  / 
Neutralize 


Operator  planning 
tools 


Dynamic  planning 
for  manned/unmanned 
operations 


Magnetometer  & 
Electro  Magnetic 


Forward  looking  Radar 
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Recent  Accomplishments 


Battlespace  Terrain  Reasoning 
ana  Awareness  (BTRA) 


Wx  /  Atmospheri 

(Dynamic  State) 


Integrated  TEAS 

(Type  /  Echelon  /  Activity  /  Time) 


Current  TDAs 

(Static- Visual) 


Spatial  TDA 

(Type  /  Echelon  /  Activity) 


Maneuver  /  Route  TEA 

QUlech,  Robotic  or  Dismounted) 


Modeled  complex  terrain  and  weather 
effects  on  vehicle  mobility  and 
developed  Tactical  Decision  Aids 


Joint  Rapid  Airfield  Construction  (JRAC) 

Provide  Future  Force  the  ability  to  create  contingency  airfield 


Remote  /  Expedient  Rapid  stabilization  & 


Enhanced  Construction  Technologies 


In-Theater  Contingency  Airfield 


High  Technology  Army 
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Basic  Research  Thrusts 


High  TvcfjfiQlQgy  Atm\ 


Research  in  human-engineered  and 
biologically-evolved  networks  to  improve 
performance,  increase  reliability  and  enhance 
network-centric  mission  effectiveness 


network  science 


Revolutionize  military  training  and 
mission  rehearsal  through  the 
development  of  technology  and 
art  for  simulation  experiences 
and  the  development  of 
virtual  human  technology 


jmiTTr-r.tjvf?  trNclinatagy 


-  hio technology 


Research  to  understand 
biological  construction  of 
novel  materials,  structures 
and  processes  to  develop 
biologically-derive  d 
materials,  sensing  systems, 
information  processing  and 
power  and  energy 


Discover,  develop  and  exploit 
robotic  devices  and  systems 
with  highly  sophisticated 
sense,  response  and 
processing  systems 
approaching  that  of  biological 
systems  to  dramatically 
enhance  Soldier  survivability 


l  jjjWP  *4 

neuroscience 


Research  in  understanding  the 
functional  brain  to  improve  training 
techniques,  human-machine 
interface  design,  the  nature  of 
traumatic  brain  injuries,  and  to 
more  fully  understand  the 
decision-making  process 


nanotechnology 


q-cj.jrl  C-un? 


Discover  and  create  new 
materials  with  properties  that  will 
revolutionize  military  technology 
and  make  Soldiers  less 
vulnerable  to  the  enemy  and 
environmental  threats 


Generate  advances  in  quantum 
sciences  that  will  enable  revolutionary 
approaches  to  information  processing, 
cryptography,  information  assurance, 
and  communication 
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Improved  Detection — 
Robotic  Chemical  Sniffer 


]Hue=po*itive  charge 


Red=n€gativr  charge 


Molecular 

Engineering 


I-k'Ugn  Ailrilmirv 

-  I  ligMv  ^letES**  Ep  only  TNT  uml  DN  1 
p  Highly  mWMi  l^fMibiminsiUvra 

p  Lnttcrri  Jilabi!^  far  remr 


Army  Top  Ten  Invention 


Fens  i  phrenic 


JKI 

•  i  \ 


n 


.fasliflrts  fofSetdter 
Nx/iotechnologtes 


\  No  TNT 
TNT  Detected 


Amplifying  Fluorescent 
Polymer  (AFP) 
developed  by  MIT 
normally 
glows  green , 
but  quenches 
when  TNT  is  present. 


*  Rugged 

*  Handheld 

*  LrghCwmglil 

*  Easy  Id  operate 

-  Audio  and  visual  indications 


Fido/Packbot  unmanned  systems  and  Handheld 
integrated  Detec  tor/ Sampler  p/c/0  explosive  sensors  currently  being  used  in  Iraq 
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Predicting  the  Future 


It's  tough  to  make  predictions ,  especially  about  the 
future.  Some  famous  technology  predictions  include: 

•  “Heavier-than-air  flying  machines  are  impossible.  ” 

-  Lord  Kelvin,  1895 

•  “Airplanes  are  ...of  no  military  value.” 

-  Marshal  Ferdinand  Foch,  1911 

•  "Who ...  wants  to  hear  actors  talk  ?” 

-  H.  M.  Warner,  1927 

•  "...  (T)here  is  world  market  for  maybe  five  computers.  ” 

-  T.  Watson,  IBM  Chairman,  1943 

•  "640k  (RAM)  ought  to  be  enough  for  anybody.  ” 

-  Bill  Gates,  1981 


High  TvchfiQlQgy  Army 
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Army  S&T... 

Engine  of  Transformation 


TvctifiQlQgy  Army 
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Missouri  Academic  Perspectives 
on  the  Maneuver  Support  Science  and 
Technology  Conference 

Mike  Nichols 

Vice  President  for  Research  and  Economic 

Development 

University  of  Missouri 

K.  Krishnamurthy 
Vice  Provost  for  Research 
Missouri  University  of  Science  and  Technology 

Missouri 

so- 


Perspectives 


“The  University  of  Missouri  ought  to 
be  the  growth  engine  of  the  state  in 
developing  the  economy.  ” 


-  UM  President  Gary  Forsee 


What  We 

Consequence 
management  -  Protection 
-  Assured  Mobility 

>  Who  do  we  have  that 
really  understands  this 
problem  and  will 
respond? 

>  What  specific  things 
can  we  do  that  are 
helpful? 

>  How  will  we  get 
licensed  and 
resourced  to  engage? 


What  We  Hear 


•  Military  Consequence 
Management 

•  Human  Systems  Integration 

•  Detect  CBRNE  weapons 


What  We  Hear 

•  Detect,  Identify  and 
Neutralize  lEDs 

•  Forward  Operating  Base 
Electric  Micro  Grid 

•  Minimize  Environmental 
Impact 


Research  Alliance  of  Missouri  (RAM) 


•  RAM  is  part  of  the  Missouri  Technology 
Corporation  (MTC),  which  is  a  private  not-for- 
profit  corporation  established  by  law  with  being  a 
focal  point  for  leading  the  state's  efforts  in 
technology  based  economic  development  and 
for  enhancing  the  system  for  transferring  new 
discoveries  into  the  marketplace  in  order  to 
create  companies  and  high  tech  jobs  for 
Missourians. 


Research 

Alliance  of 

MISSOURI 


TECINO 


MISSOURI  XX? 


Research 

Alliance  of 

MISSOURI 


•  RAM  is  composed  of 
the  chief  research 
officers  of  higher 
education  institutions, 
non-profit  research 
institutions  and  the 
Missouri  Department 
of  Economic 
Development 


University  of  Central  Missouri 
University  of  Missouri  System 
Northwest  Missouri  State  University 
University  of  Missouri-Columbia 
Saint  Louis  University 
University  of  Missouri-Kansas  City 
Southeast  Missouri  State  University 

Missouri  University  of  Science  and 
Technology 

Missouri  State  University 
University  of  Missouri-St.  Louis 
Truman  State  University 
Washington  University 
A.T.  Still  University 

Donald  Danforth  Plant  Science  Center 

Kansas  City  University  of  Medicine  and 
Biosciences 

Stowers  Institute  for  Medical  Research 


Research 

Alliance  o 

MISSOUR 

•  RAM  was  established  for  purposes  of  enhancing 
the  economic  development  of  Missouri  through 
research,  technology  commercialization  and 
assistance  to  the  state’s  business  community. 


MLSRB 

MISSOURI  LIFE  SCIENCES  RESEARCH  BOARD 


Missouri  General  Assembly  allocated  $13.4M  to 
the  Life  Sciences  Research  Trust  Fund  in  2007 

and  2008. 

In  2008,  research  with  a  focus  on  agriculture 
research,  animal  science,  plant  science,  medical 
devices,  biomaterials  and  composite  research, 
nanotechnology  related  to  drug  development 
and  delivery,  diagnostics,  clinical  imaging,  and 
information  technology  related  to  human  health. 


Discovery  and  Utilization  of  Enzymes  for 
Renewable  Biofuels  Production 

POC:  Dr.  Pakrasi  (Washington  University) 

Projects  focus  on  three  areas: 

-  improving  the  efficiency  of  transforming  biological 
materials  into  energy 

-  enhancing  the  reliability  and  cost  effectiveness  of 
biofuels 

-  increasing  the  efficiency  of  transforming  sunlight  into 
energy  via  biological  materials  (plants  and  algae) 

Members  of  the  Missouri  Biofuel  Research  Consortium 
in  St.  Louis,  a  group  of  20  world  class  plant  scientists, 
are  receiving  funding  from  the  Missouri  Life  Sciences 
Research  Board  for  this  project 


Bioterrorism 

Missouri's  leading  bioterrorism  research  institutions 
include: 

•  St.  Louis  University  School  of  Public  Health  Institute  for 
Biosecurity 

•  Missouri  Department  of  Health  and  senior  Services 

•  (DHSS)  Center  for  Emergency  Response  and 
Terrorism 

•  Midwest  Research  Institute 

•  Missouri  TeleHealth  Network 

•  Missouri  National  Guard  Civil  Support  Team 

•  Fort  Leonard  Wood  Immune  Building  at  Nord  Hall 

•  Fort  Leonard  Wood  Coast  Guard  Chem-Bio  Training 

•  Missouri  University  Regional  Biocontainment 
Laboratory 

•  Fort  Leonard  Wood  CBRN  Responders  Training  Facility 

•  National  Bio  and  Agro-Defense  Facility 


POC:  Curt  Davis  (University  of  Missouri-Columbia  ) 


•  Satellite  and  airborne  remote 
sensing 

•  Advanced  geospatial  data 
processing,  automated  feature 
extraction  and  target  recognition 

•  Large  dataset  visualization, 
computer  vision,  intelligent 
databases,  and  information 
retrieval 


IED  Localization  using  Spatial  Diversity  of 
Wireless  Sensor  Networks 

POC:  Jag  Sarangapani  (Missouri  S&T) 


Deployed 
Detector/ 
Loza  zato' 


S&T  Mote 


Communication 
Between  Motes 


Mapping  of  Detected 
Suspicious  Devices 


EM 
Emission 
From  IED 
Circuitry 


Kfebile 
Detector, 
Loza  zator 


arming  IED 


RF  Signal 
From 

Triggering 

Device 


Toughness 


High  Performance  Alloy  Materials  and  Advanced  Manufacturing 
of  Steel  Castings  for  Improved  Weapon  System  Reliability 

POC:  Von  Richards  (Missouri  S&T);  Robert  Dillon  (U.S.  Army  Benet  Labs) 


Casting  Alloy  and  Process  Development: 
Improving  Strength  and  Toughness 


Example  Benet  Lab  applications: 


Casting  saves  weight  by  putting  material 
only  where  it  has  function: 


Original  Design 
Not  Cast 


Partners: 


Missouri 


New  Cast  Design 
Lighter  Weight 


Fiber  Reinforced  Polymer  Systems 

POC:  Genda  Chen  (Missouri  S&T) 


Missouri  S&T  has  significant  expertise 
in  the  use  of  FRP  composites  in  new 
construction  and  in  retrofitting  and 
rehabilitation  of  existing  structures. 

FRP  composites  have  very  high 
strength-to-weight  ratios  in  addition  to 
being  resistant  to  corrosion. 

Three  identical,  one-quarter-scale 
replicas  of  typical  bridge  columns  were 
designed,  constructed  and  tested. 

Columns  included  a  sensor  to  detect 
cracks. 


Missouri  S&T  researchers 
prepare  to  detonate  high 
explosives  by  their  bridge 
column  replicas.  Tests  were 
conducted  at  Fort  Leonard 
Wood. 


Questions? 


Engineer  Hesearchand 
Development  Denier 


Force  Protection 
Research 


David  W.  Pittman,  P.E.,  Ph.D. 

Director,  Geotechnical  and  Structures  Laboratory 


29  j  uly  2008 


Topics  of  Discussion 


*  Background 

-  About  ERDC 

*  Force  Protection  Research 

-  Warfighter  Protection 

•  Modular  Protection  Systems 

•  Overhead  Cover  and  Compartmentalization 

•  Joint  Forward  Operation  Base/Joint  Contingency 
Operations  Base  Handbooks 

-  Protection  of  Homeland 

•  Terrorist  Threat  Protection 

•  Critical  Infrastructure  Blast  Protection 

•  Tunnel  Detection 

*  Questions 


www.  erdc.  army,  mil 


Background 

About  ERDC 


www.  erdc.  army,  mil 


Cold  Regions  Resear 
Engineering  Laboratc 


esearqh^aboratories 
of  the 

Corps-of  Engineers 


Construction  Engineering 
Research  Laboratory^- 


Engineer  Research  and 
Development  Center  (ERD 


§  2500  Employee 


★  Laboratories 

•  Field  Offices 


K\  Topographic 
'  cngineering  Center 


★  Headquarters 

■n  l/\  — v  \ 

Coastal  &  Hydraulics  Laboratory 
nvironmental  Laboratory 
Geotechnical  &  Structures  Laboratory 
Information  Technology  Laboratory 


ERDC  FY07  Funding 


FY07 


OTHER  3% 


22% 
USACE 


Where  it  comes  from. 


Military 

Installations 


FY07 


15% 


25% 

Civil  Works 


60% 


Warfighter  Support 


What  it  supports. 


Funding  Exceeded  $1  Billion  for  the  First  Time! 


www.  erdc.  army,  mil 


Unique  Facilities 


Ice  Engineering 
Facilities 


Model  Facilities 


DoD  Supercomputer  Center 
One  of  Four  in  DoD 


1.5  Acres  of  Classified 
Facilities  at  Level  Above 
Top  Secret 


Hazardous  &  Toxic  Waste 
Center 


Large-Scale 
Blast  Facilities 


www.  erdc.  army,  mil 


Warfighter  Protection 

Modular  Protection  Systems 

Overhead  Cover  and  Compartmentalization 

Joint  Forward  Operation  Base  /  Joint  Contingency 

Operations  Base  Handbooks 


www.  erdc.  army,  mil 


Modular  Protective  System 


Modular  Protective  System 


Threats 


Armor-Piercing  RPG 


ERDC  developed  lightweight,  high-strength  concrete 
armor  panels  with  ballistic  performance  of 
ceramic  armors  but  at  I/S1*1  cost 


Validated  by 


Setup  by  troops  with 
no  specialized 
equipment 


Rapid  Equipping  Force 
transitioning  to  theater 


www.  erdc.  army,  mil 


www.  erdc.  army,  mil 


Soldiers  Vulnerable  to 
Rocket/Mortar  Attacks 


Many  Live  in  Trailer  Parks  and  Tent  Cities 


ERDC  Developed  and  Validated  Protection  Technologies 
$700M  in  Supplemental  Implemented  Technology  since  FY05 


www.  erdc.  army,  mil 


Masonry  Building  Protection 


Effect  of  Vehicle-Borne 
Explosive  Device 


ERDC  elastomeric  retrofit 
increases  masonry  building 
resistance  to  explosions  by 
a  factor  of  15 


www.  erdc.  army,  mil 


SECOND  PRINTING 
DECEMBER  2006 
FOR  OFFICIAL  USE  ONLY 


JOINT  FORWARD 


OPERATIONS  BASE  (JfOB) 
FORCE  PROTECTION 


HANDBOOK 


‘"'•ucoY 
■toTectvo* ' 


JFOB  and  JCOB  Handbooks 


18,500  Copies 
Distributed 


Or.- 


Joint  Forward 
Operations  Base  Handbook 

(JFOB  Handbook)  - - L. 


The  Joint  Forward  Operations  Base  Handbook  contributes  to  implementing  tactics, 
techniques,  and  procedures  and  best  practices  suited  to  counter  the  rocket,  artillery,  mortar, 
and  improvised  explosive  device  threats  to  JFOB  in  Iraq. 


A 


QRT 


J3 


DDAT 


jfPpt  \  Providing  a  quick-reference  guide  for  a  systematic  approach  to  planning , 
developing ,  and  improving  JFOB  defensive  capabilities . . . 


19,500  Copies 
Distributed 


The  JCOB  Handbook  provides  force  protection  equip¬ 
ment  and  material  solutions  for  contingency  operations 
bases. 


It  is  intended  to  complement  the  JFOB  Handbook  of 
tactics,  techniques  and  procedures  (TTPs),  providing 
planners  with  baseline  equipment  and  materiel. 


The  JCOB  Handbook  is  a  resource 
document  that  provides  expeditionary 
force  planners  with  information  for 
more  efficient  use  of  materiel  and 
better  protective  measures. 


The  JCOB  Handbook  adds  force 
protection  equipment,  materiel 
solutions,  and  TTPs  to  existing 
bare  base  designs  that  often 
assumed  little  or  no  opposition. 


Forward  operating  bases  are  often 
tent  cities  that  do  not  include  force 
protection  equipment  and  materiel 
in  the  initial  establishment  leaving 
them  vulnerable  to  unconventional 
attacks. 


w,  %’S 


Rapidly  responding  to  contingency  operations  in  any  part  of  the  world 


www.  erdc.  army,  mil 


Protection  of  Homeland 


Terrorist  Threat  Protection 
Critical  Infrastructure  Blast  Protection 

Tunnel  Detection 


www.  erdc.  army,  mil 


Terrorist  Threat  Protection 

Pentagon  Interior  Damage 


With  ERDC 
Technology 
50  Feet  North 
of  Impact 


Typical  Third  Floor  Views 


Without  ERDC 
Technology 
300  Feet  North 
of  Impact 


www.  erdc.  army,  mil 


Terrorist  Threat  Protection  -  Blasts 


Government  Building  Retrofits 


RETROFITS'  Blast  Resistant 

Wall 


Column 

Wrap 


FBI- 1  *2 


Tunnels,  Subway  &  Train  Stations 


Homeland  Security 

Subway  Bombings 
London,  Madrid  &  Mumbai 


www.  erdc.  army,  mil 


Terrorist  Threat  Protection  - 

Embankment  Dams 


Research  Approach 

*  Explosive  testing  and  numerical 
simulations  to  determine 
vulnerability  of  embankment 
dams 


Truck  Bomb  Threat 


US  Army  Centrifuge 


•  Scaled-model  centrifuge 
experiments 

*  Develop  design/construction 
mitigation  systems 


Products/Benefits 

*  Vulnerability  of  embankment 
dams  quantified 

*  Mitigation  measures 

*  Reduced  risks  to  catastrophic 
failure 


Earthen  Embankment 
Model  and  Result  of 
Simulation  of  20-ton 
Truck  Bomb  Blast 


Laser  Image  of  Crater  in  a 
Rockfill  Dam  Model 


www.  erdc.  army,  mil 


Terrorist  Threat  Protection  -  Bridges 


Retrofits 


Brooklyn  Bridge 


Golden  Gate  Bridge 


Threats 


Cable  Stayed  Bridges 


New 


Cooper  River  Bridge,  Charleston,  SC 


Woodrow  Wilson  Bridge 

^  HH-nmii'nii-iiml  il^VrilumiHiit  i-jmiini1 


www.  erdc.  army,  mil 


Global  Tunnel  Detection  Efforts 


•  Provide  validated  tunnel  detection  capability  for  USG  assets  globally 

Indicators  and  warning  capabilities 
Confirmation/denial  &  localization  capabilities 

•  Identify  and  perform  R&D  for  leap-ahead  capabilities  for  Future  Force 


Mexican  &  Canadian  Borders 


Israel/Egypt 


CENTCOM/EUCOM/PACOM: 


-  Small  cross  sections 

-  Shallow  depth 

-  Hand-dug  with  small  metallic  items 

-  Unimproved  (no  wiring,  water  pumps, 

or  HVAC)  f- 


NORTHCOM/EUCOM/CENTCOM/PACOM 

-  Intermediate  cross  sections 

-  Shallow  to  deep  depths 

-  Dug  with  mechanized  drills  (pneumatic  jackhammers) 

-  Improved  (power  conduits,  water  pumps,  forced-air 
systems) 


www.  erdc.  army,  mil 
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Approved  for  Public  Release 


lll/J  RDECOM 


NVESD  S&T  for 


Maneuver 


Night  Vision 

I  f*  I  A  L4  0  CLAil/AUIA  CaUAAUA  HlUA  aIa 


Support 


Night  Vision  &  Electronic  Sensors  Directorate 


ted  S 
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TECHNOLOGY  DRIVEN.  WARFIGHTER  FOCUSED. 


Dr.  Donald  A.  Reago,  Jr. 

Principal  Deputy  for  Technology  and  Countermine 
US  Army  CERDEC  NVESD 


Approved  for  Public  Release 


CERDEC  NVESD 
Countermine  Missions 


To  conduct  6.2  and  6.3  Countermine  and 
Counter-IED  R&D  and  provide  engineering 
support  for  development  and  production  of 
countermine  systems  for  US  Forces 

To  develop  &  evaluate  Humanitarian 
Demining  technologies  in  support  of  the 
Assistant  Secretary  of  Defense  for  Special 
Operations  /  Low  Intensity  Conflicts 


Approved  for  Public  Release 


NVESD  Mission 


RDECOM 


Approved  for  Public  Release 
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US  ARMY-RDECOM 


NVESD  Roles 


•  As  an  Army  R&D  directorate,  NVESD 
takes  on  many  roles: 

-  Develops  new  components  and  prototype 
systems  (TRL  3-6) — in  house  &  contract 

-  Supports  university  research  that  is 
targeted  to  our  system  needs  (UMR, 
Duke,  U  Fla,  etc.) 

-  Maintains  technical  expertise  in  our 
mission  areas — in  house  labs  &  field 
experimentation 

-  Supports  PMs  (PM  Countermine  &  EOD) 
in  the  development  of  new  systems  for 
the  warfighter  (e.g.  GSTAMIDS, 
ASTAMIDS,  AN/PSS-14) 

-  Provides  “honest  broker”  analysis  and 
support 

-  Develops  and  supports  quick  reaction 
capabilities  to  assist  the  warfighter 


Approved  for  Public  Release 
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Approved  for  Public  Release 

NVESD  Technology  Development  for 
Detection  o  f  Explosive  Devices 


*ro. 


SH& 


Change  Detection 


FIDO  on  Robot 


Impulse 


EO/IR  Suites 


Step  Frequency 


Airborne  EO/IR 

isive  Active 


Harmonic  Radar 


Forward 

Looking 

GPR 


Route  Clearance  Camera 


Interrogation  Arms 


FluorescinqJBacteri 


Acoustic  LDV 


Electromagnetic 

Down  Looking  GPRs 


Explosive  Specific 


Electro-optical 


and  Infrared 


Techniques 


Third  Harmonic  Frequency  Band 


LWIR 


harmonic 


Overlaid  Images 


Nominated 

target 


SWIR 


Hyper-spectral,  Reststrahlen 
&  Multi-spectral  LWIR 


Expertise  Across  the  Spectrum  -  Flexibility  to  adjust  to  Changing  Threat 

Transitions  to  PM  Countermine/PM  IED  Defeat 


Approved  for  Public  Release 
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Current  Operations 


Approved  for  Public  Release 


RDECOM 


US  ARMY-RDECOM 


Approved  for  Public  Release 

War  Support  is  Priority  #1 
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NVESD  Employees  In  The  Field  Supporting  OIF/OEF 


Approved  for  Public  Release 


ROECOivT^ 

Approved  for  Public  Release 
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Interrogation  Arm 

Purpose:  Provide  medium  mine-resistant  vehicles  a  stand-off  tool  to  detect 
and/or  interrogate  suspicious  off-route  targets 


Approved  for  Public  Release 


RG-31  arm  training 
in  theater 


Crane  mounted  on 
HMMWV  testbed 


NVESD  Engineers  training 
soldiers  in  theater  on  the 
use  of  the  Husky  arm 


Current  configurations: 

•  All  systems  equipped  with 
components  necessary  to 
permit  remote  operation 
inside  a  protected  vehicle  cab 

Testbed  capability: 

•  Testbed  configuration  on 
HMMWV  used  to  integrate  and 
evaluate  additional  sensors  in 
standoff  mode 


Lightweight  system  to  minimize 
impact  to  cross-country 
capability  of  medium  mine- 
resistant  vehicles 


[One  of  the  Top  10  Army's 
Greatest  Inventions  for  2007 


RDFCOM 


US  ARMY-RDECOM 


Approved  for  Public  Release 

Nomad ics  Fido  Technology:  Product  of  NVESD 
Sensors  for  Explosive  Detection  ATO 


The  Nomadics  Fido  XT  sensor  is  capable  of 
detecting  trace  amounts  of  the  most  common 
Explosive  Related  Compounds  (ERCs) 


NVESD  Developed 
Fido  X  and  XT  versions 


Early  Versions  of 
Fido  Sensor 


Iraqi  Soldier  utilizing  Fido  for  personnel 
screening  prior  to  Mosque  entry. 

Photo  from 
NY  Times  article 


Vehicle  Inspection 


Personnel 

screening 


Applications  include  personnel/facility  screening ,  I  ED  confirmation,  and  VBIED  inspection 


Approved  for  Public  Release 


Approved  for  Public  Release 
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Near  Term  Innovations 


Approved  for  Public  Release 


In-depth  Cross -Trac 
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Down  Looking  Mine  Detection 
Hosted  on  Unmanned  Ground  Vehicle 


i  sjy 


& 


Breakthrough  in  Vehicle-Mounted  GPR 

Wichmann/NIITEK 


i 


•  Near  perfect  Pd  for  AT  mines  in  initial  blind  tests  (>  .95)  o  2 

•  Order  of  magnitude  reduction  in  FAR  (.0005/m2)  for  plastic  &  metal  0 1 
cased  AT  mines  buried  at  varying  depths  in  dirt  and  gravel  roads 

•  Off  route  capability  will  be  tested  but  can  expect  higher  FAR  leading  0 
to  slower  ROA  at  choke  points 


buried  AT  mines  (>8”  diameter) 

0  0.001  0.002  0.003  0.004  0.005  0.006  0.007  0.008  0.009  0.01 

_ False  Alarm  Rate  (nrv2) _ 


First  practical  wideband  radar  for  rapid  sub-soil  imaging  of  plastic  and  metal 
cased  mines.  Radar  search  speed  has  been  increased  to  15  km/hr. 
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Approved  for  Public  Release 

NIITEK  (Wichmann)  GPR 
-  State  of  the  Art  GPR* 
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4  Panel  Array 

•  Wide  bandwidth 

•  Significantly  reduces  system  related  clutter 


-  YPG 

-  AP  Hill,  VA 

-  ATC 

-  UK 

•  Deployment  to  Africa  &  Cambodia  (Humanitarian 
Demining) 

*  JASON  Mine  Detection  Study,  pp.  13-15,  Final  Brief,  2003 

Approved  for  Public  Release 


Approved  for  Public  Release 

*cekdec  Husky  Mounted  Detection  System  (HMDS) 
s=sa!  Kit  Components 


Product  of  Army  s&T 


1 .  GPR  Sensor  Array 

2.  Marking  System 

3.  Computer 

4.  Carrier 

5.  GUI 


Approved  for  Public  Release 


Approved  for  Public  Release 

HMDS  Operation 


Approved  for  Public  Release 
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Approved  for  Public  Release 

NVESD  Multi-Sensor  EO/IR  GUI 


GUI  allows  full  use  of  both  sensors 
simultaneously. 

-  DVE’s  WFOV  provides  excellent  situational 
awareness,  but  low  magnification  limits  C-IED  activity 
to  short  range. 

-  Higher  magnification  sensors  provide  excellent 
overwatch  &  longer  range  detection,  but  soda  straw 
effect  limits  useful  on-the-move-situational  awareness 

Touchscreen  GUI  provides  easy  operator 
control  of  both  sensors  --  best  method  to 
point  high  magnification  sensors  to 
regions  of  interest  while  on-the-move. 

NVESD  solved  the  technical  problems  with 
DVE-to-high  mag  pointing  in  a  moving 
vehicle 

Now  working  on  automation  of  cueing  (in 
house  and  with  UMR) 


Unique  Graphical  User  Interface  (GUI)  provides  new  capability  for 
on-the-move  detection  by  combining  the  strengths  of  existing 
DVE  and  high  mag,  stabilized  sensors 


Operation 
on  the  Move 


GUI  only  requires  ruggedized  PC,  upgraded  display  &  simple  video 
camera  for  easy  integration  with  existing  sensors. 


Approved  for  Public  Release 
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GUI  Operation 
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Advanced  Technology 


Approved  for  Public  Release 
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Approved  for  Public  Release 

NVESD  Countermine/CIED  ATOs 
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Army  S&T  Advanced  Technology  Objectives  (ATOs)  form  the 
core  of  our  mission  specific  research  and  development  portfolio 


•  Component  Development  (6.2) 

-  Standoff  Mine/IED  Defeat 

-  Sensors  for  Explosive  Detection 

-  Standoff  Explosive  Detection 

•  Advanced  Development  (6.3) 

-  In  Road  Mine/Threat  Detection 

-  Standoff  Threat  Detection  and  Neutralization  for  Route 
Clearance 


Approved  for  Public  Release 
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Approved  for  Public  Release 

Standoff  Mine/Threat  Defeat  Technology  (6.2) 


«  j  /js 


US  ARMY-RDECOM 


Purpose: 

Develop  ability  to  pre-deton  ate/defeat 
mines/threats  at  100m  standoff  using  novel 
high  power  long  pulse  drilling  laser 
technologies,  &  by  improving  the  accuracy, 
lethality,  &  current  standoff  of  a  penetrator 
payload  which  will  be  used  with  fielded 
launcher  system 


el  Techniques  for  Precision  Neutralization 


Payoff: 

•  Force  protection  and  increased  Warfighter 
assured/enhanced  mobility  and  survivability 
with  reduced  collateral  damage  thru  accurate 
point  defeat  and  higher  OPTEMPO  in 
threat/mines  areas 

•  Modular  defeat  solutions  for  unmanned  and 
manned  platforms 

•  Reduce  overall  logistical  burden  through  use 
of  regenerable  power  drilling  laser  technology 

•  Regenerable  drilling  laser  technique  does  not 
waste  assets  on  false  alarms 


Approved  for  Public  Release 
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Sensors  for  Explosive  Detection  (6.2) 

Program  Other  than  ATO  (POTATO) 

Purpose : 

•  Provide  short  range  standoff  capability  to  detect 
explosives  which  is  the  only  constant  amongst  the 
various  related  threats,  mines  &  other  threats  in 
high  clutter  urban  environments  and  along  route 
clearance  scenarios 

•  Program  will  support  the  user  with  survivability, 
increased  optempo  and  improved  mobility 

Product: 


Technology 
Transition  of  Fido, 


Payoff: 

•  Detection/confirmation  of  threats,  mine,  Car  and 
suicide  bombers  &  weapons  cache  in  complex 
urban  environment  and  on-routes 

•  Survivability,  optempo,  improved  mobility 

Integrated  Nomadics 
Fido  XT  on  iRobot 
Packbot  EOD  variant 


FY08  focus  will  enhance  Fido  with  additional  sensor 
channels  and  improved  detection  algorithms. 


Explosive  signature  database  of  threats, 
landmines  and  other  threats 

Brassboard  prototype  spectroscopic  and/or 
polymer-based  sensors  -  use  in  urban  areas 

Models  and  algorithms  to  improve  sensor 
response  and  enhance  detection 


Detection  of  explosives  from  threats  in 

urban/route  clearance  missions 


Approved  for  Public  Release 
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New  Program:  Standoff  Explosive  Detection 

Technology  (6.2) 
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Purpose : 

•  Pursue  ground  based  detection 
and  confirmation  technologies  of 
explosives  from  standoff  distances 

•  Provide  a  reliable  solution  for 
standoff  detection  of  threats, 
surface  mines  &  bomb-making 
facilities  in  real-time 

•  Development  will  focus  on 
emerging  non-contact  sensing 
techniques  to  attain  standoff  range 

Payoffi 

•  Standoff  explosive  detection  at 
safe  distances,  that  provide  a  rate- 
of-advance  meeting  OPTEMPO 
requirements 

•  Higher  probabilities  of  detection, 
and  lower  false  alarm  rates,  for 
chemical  specific  sensors  (TNT, 
DNT,  RDX,  PETN,  HMEs,  and 
other  ERCs) 


Program  duration:  FY08-11 

Current  Future 

IMS  with  particle  sampling  Robotic  platform  capability 


Program  will  focus  on  maturation  of  standoff  techniques 


RBECOt 
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In  Road  Threat/Mine  Detection  (6.3) 
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Downward  looking  sensor  technology  to 
address  a  broader  spectrum  of  in  road 
mine  and  threat  threats 


Purpose :  Demonstrate  advanced  mine  and 
threat  detection  capability  to  address  a  broader 
spectrum  of  in  road  threats  (including  deeply 
buried  threats)  and  higher  rates  of  advance 

Product  TRL6  prototypes  detection  sensors 
for  in  road  threat  and  mine  threats  for  modular 
engineer  platforms  and  FCS 

•  Low  Cost  High  Speed  Metal  Detector:  Metal 
detector  and  signal  processing  to  address 
inroad  metallic  threats  at  tactical  speeds 

•Advanced  GPR  For  Deep  and  Shallow 

threats:  Optimized  down  looking  radar  and 
algorithms  for  deeper  threat  detection  and 
operation  at  tactical  speeds 

•  Combined  Vehicular  GPR/Metal  Detector 

Array:  Modular,  multimode  array  of  down 
looking  GPR  and  MD  sensors  to  address  a 
broad  spectrum  of  in  road  threats 

Payoff:  Enhanced  survivability  of  US  vehicles 
and  forces  from  in  road  threats  (AT  mines  and 
deeply  buried  threats).  Enables  higher  speed 
operations  for  FCS  and  higher  rates  of  advance 
for  route  clearance  teams  in  modular  brigades 


Approved  for  Public  Release 


Approved  for  Public  Release 

rdfcom^  standoff  Threat  Detection  and  Neutralization 

for  Route  Clearance  (6.3) 
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Suite  of  Counter-threat  Sensor  and 
Neutralizer  Technologies  to  Address 
Evolving  Roadside  Concerns 


Forward  Looking 
Radar 


Advanced 
Radar  and  RF 


Precision 

Targeting 

Grenade 


Forward  Looking 
EO/IR 


Detection  and  neutralization 
technologies  work  together  as  a  system 
of  systems. 


Purgose :  Demonstrate  and  mature 
threat/mine  detection  and  neutralization 
capabilities  for  route  clearance  vehicles 

Product  TRL6  prototypes  of  detection  and 
neutralization  technologies  that  provide 
effective  standoff  detection  and  neutralization 
of  roadside  threats 

•Standoffforward  looking  sensors multi-sensor 
suite  includes  forward  looking  radar,  harmonic 
radar,  thermal  infrared  (IR)  sensors  and  other 
forward  looking  technologies 
•Precision  Grenade collaborative  effort  with 
ARDEC  to  mature  a  shape  charge  penetrator 
round  for  the  existing  40mm  grenade  launcher 
•  Effective  system  concepts  for  route  clearance 

Payoff :  Enhanced  survivability  of  US 
vehicles  and  forces  from  roadside  threats. 
Higher  rates  of  advance  in  route  clearance. 


Approved  for  Public  Release 
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Summary 


•  NVESD  serves  as  the  Army’s  primary  laboratory  for  the 
development  of  new  countermine  and  counter-IED 
technologies  (detection  and  neutralization)  and  provides 
engineering  support  for  development  and  production  of 
countermine  systems  for  US  Forces 


NVESD  Principles  of  Operation 

*  Maintain  In-house  Expertise 

*  Close  Contact  with  Military  User 

*  Partnership  with  Industry 

*  Open  to  New  Technology  from  All  Sources  -  Leverage  DARPA, 
Other  Labs 

*  Concern  with  Affordability 


Champion  the  Right  Technology  for  the  Soldier 


Approved  for  Public  Release 


This  briefing  is  unclassified 


Missouri  National  Guard 
Consequence  Management 


Capabilities,  Challenges  and  Opportunities 


MG  King  E.  Sidwell 
The  Adjutant  General 


This  briefing  is  unclassified 


*  Materiel  Developer  Includes  Program  Executive  Officers  (PEOs);  Program,  Project  Product  Managers  (PMs); 
and  the  U.S.  Army  Materiel  Command  (AMC),  The  Army's  primary  Combat  Developer  is  U.S.  Army  Training  and 
Doctrine  Command  (TRADOC),  TRADOC  Battle  Labs,  Integrated  Concept  Teams  (ICTs),  and  Integrated  Product 
Teams  (IPTs)  support  the  MATDEV/CBTDEV  Team. 


Materiel  Requirements  Generation  /  Approval  / 
Program  Initiation  Processes  Summary 


TRADOC 
Futures  Center 
Forwards 


f 


Schools  /  Centers  ICTs 
generate  and  document 
materiel  requirements 
by  potential  ACAT 


All  "Sponsor" 

SEP  /  M&S  /  Other  approved, 
prioritized 
MCDs* 


G-37 

Future  Warfighting 
Capabilities  Division 
(DAMO-CIC) 


Same  process  lor  all  MROs  (lCOsr  CDDs,CPDs) 

ACAT:  Acquisition  Category 
AfS:  Automated  Information  Systems 
ASAtALT):  ASA  for  Acquisilion .  Logislics  and  Technology 
ASD(AT&L):  ASD  lor  Acquisition,.  Technology  and  Acquisition 
ASD(NII):  ASD  for  Networks  and  Information  Integration 
arOC:  Army  Requirements  Oversigh/i  Council 
CDDs:  Capability  Development  Documents 
CPDs  Capability  Production  Documents 
FD:  Feme  Development 
ICDs:  initial  Capabilitiefi  Documents 
ICTs:  integrated  Oonoepl  Teams 
JClDS:  Join!  Capabilities  integration  and  Developmenl 
System 

JCB:  Joinl  Capabilities  Board 

JROC:  Join!  RsquiremanlsOYersigtil  Council 

FOB:  Functional  Capacities  Beard 

KM/DS:  Knowledge  Wanagme.nl/Decision  Support  Tool 


MSS:  Modeling  and  Simulation 
MCDs:  Maleriel  Capability  Document 
SE  P:  Soldier  Enhancement  Program 


T 


AROC 


G3 

Force  Development 
fDAFR-FD) 


J8  Gatekeeper 
KM  /  DS  Review 


INDEPENDENT 


ACAT 
It /lit 


JOINT 
INTEGRATION 


I 


JROC 

INTEREST 


FCB/ JCB /JROC 
Review 


ACAT t 
&AIS 


ASA(AL&T) 

{Program  Initiation) 


USD(AT&L)  / 
ASD(NII) 

(Program  Initiation) 


*  G-37  DAMO-CIC  enters  ALL  MCDs  into  J-8  JClDS  (KM  /  DS  database) 
process  for  Joint  Potential  Designator  (JPD)  assignment  and 

assessment  prior  to  hand-off  to  G-8  Force  Development  Directorate 
for  final  validation  /  approval  /  programming 


4  phases 
g  VJork  EN°rts 


Materiel  Acquisition  Oversight  and  Review  Process 


glocK 


MSA 

Concept  Studies 

Requirements  Generation 

System  (RGS) 

Technological  Opportunities  (TDs)  / 

User  Meeds  (FOCs) 

(6.1  /  6.2  $) 


Validated 

ICD 


MS  B 

Program  Initiation 

Approval  Critical 

ADM  Design 

Review 
ADM 


OMB  A-109 
CJCSI  31 70.01  B 
DOD  5000  Series 
AR  70-1 


ADM 


Standard  TeChn°jo  oc* 02 
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Concept  &  Technology  System  Development 
Q™J-qpm-en.t_Phase  and  Demonstration 
fSDD^  Phase 

>  Concept  Exploration  .  System  integration 

(AoAs)  *  System  Demonstration 

>  Technology  Development 

.  ,  t  n  a  n  a  ijui-  ACTD:  Advanced  Concept  TBcnnoksgiy  Qemonglraban  FOT:  Follow  On  Tact 

(ATOS,  ACTDS,  AWES,  ADM  Acqiushion  D*ti*«jn  M*npr*ndpn  RJE:  F^i  Unit  Equipped 

J  W  Es)  AoA:  Anatysig  or  Alwmaliveg_  ICD:  tenia!  Capattilisiea  Document 


Production  and  Deployment  Phase 

>  Low  Rate  Initial  *  Full  Rate 
Production  Production  (FRP) 

(LRIP)  and  Deployment 


ATD:  Ad^nced  TKhrvotogy  Demons  tuition 
AWi:  Adv&rKed  Werlighttfig  EupgmmgiH 
eOlF.  Baa*  d  Issue  Flao 
COD:  CflpeMrty  Dgvglppmsnl  DtdunWH 
CPD.  Capability  Froduciion  OseuTfient 
FOC;  Rjice  Operating  CuiNibilities 


ILS;  Negated  LogislKs  Support 
IOC:  Iniliel  Optional  C?p*Wli|y 
lOT:  Initial  OparallonaJ  lest 
JWE:  Jpinll  Wfirfighflinp  EKpoHmsm 
KFPa  Kay  Pariomnance  Parametefs 
LFT;  LLw  Fire  Test 


Operations  and  Support  Phase 

*  Sustainment 

*  Disposal 


LRIF:  Low  Rale  Initial  Production 

MANPRINT:  M;wipawfir  and  Personnel  Integration  Program 

QMA.  Operation*  and  Maintenance,  Army 

OMB;  Office  <?l  Management  and  Budget 

PRQC:  Procunmam  Appnjpriifllicm 

TD.  Technctogy  Demonslfallon 

6S:  RoSSbrch,  Devplcfnnnil,  Tflsl  ?nd  EutbtfOft  A  pj*op  nation  $ 
Budget  Activity 


Agenda 


*  Response  Spectrum 

*  Current  Applications  of  S  &  T  Response  Tools 

-  CST 

-  CERFP 

-  JISCC 

*  Challenges 

-  Command  and  Control 

-  Hazard  Specific 


Opportunities 


LOW  Required  Capabilities  and  Resources 


Response  Spectrum  -  Where  Consequence  Management  Begins 


Reinforcing  Response 


Local  Emergency  Services  Mutual  Aid 
Agreements  &  Interstate  Compacts 


Pre-Event 


First  12  Hours 


12-24  Hours 


24-48  Hours 


48-96  Hours 


30  Days 


CSTs  &  CERFPs 


•  The  NG  CERFP  and  CSTs  provide  a  phased  capability  and  mutual 
support 


-  CSTs  detect  and  identify  CBRNE  agents/substances,  assess  the 
effects  and  advise  the  local  authorities  on  managing  the  effects  of  the 
attack  and  assist  with  request  for  other  forces  (i.e.  CERFP). 

-  CERFPs  locate  and  extract  victims  from  a  contaminated 
environment,  perform  medical  triage  and  treatment,  and  perform 
mass  patient/casualty  decontamination 


CST  Program  Purpose 


“  To  provide  military  unique  capabilities, 
expertise  and  technologies  to  assist  State 
Governors  (to)  prepare  for  and  respond  to 
CBRNE  incidents.  Team  must  complement 
and  enhance  (not  duplicate)  State  CBRNE 

response  capabilities.  “ 


DoD  Program  Review,  Sep  01 


MISSION^  Support  civil  authorities  at  a 
domestic  CBRNE  incident  site  by 
identifying  CBRNE  agents/substances, 
assessing  current  and  projected 
consequences,  advising  on  response 
measures,  and  assisting  with  appropriate 
requests  for  state  support. 


(Analytic,  advisory,  civil-military  interface  and 
communications  functions) 


KEY  CHARA  CTERISTICS: 


•  Must  be  certified  by  Secretary  of  Defense 

•  Unique  to  National  Guard 

•  Main  role  is  support  to  Governor  and  IC 

•  Sophisticated  Reachback  System 

•  Interoperable  with  Civil  Responders 


CIVIL 


Commander 
&  Deputy 


Administration  & 
Logistics  Team 


Survey 

Teams 
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Computer  Modeling 


tri  Mill  Rd 


uter  modeling 


Langley  Park 


Allege  Park 


over  an  area 


Greater  I 


-Pepper  Milt  Villi 

1  S  km 


mu 


•Use  a  variety  of  com 
programs  to  help  predict 
dispersion  of  substance 


•Receive  historical  and 

irlMV 

weather  from  various  o 
time  weather  sources 


For  Official  Use  Only 

Nuclear  Detonation  Groundshine  Dose  Rate  at  6  Hrs 

(Emergency  Worker  Levels  for  1-hr  Stay  Time) 


CERFP  -  Default  plots  1 0kT  Det 
NARAC  Report  -  Planning 


Acute  (Short-Term)  Effects 


Description 

(rem/hr) 

Extent 

Area 

Population 

I  Exceeds  EPA  emergency  worker  limit  for  lifesaving 

1  activities 

>25 

3.9  km 

2.9  km2 

35.300 

1  Exceeds  EPA  emergency  worker  limit  for  protecting 

1  valuable  property. 

>10 

7.8  km 

1 1 .9  km  2 

84.700 

1  Exceeds  EPA  emergency  worker  limit  for  general 

1  response  activities. 

>5 

13.1  km 

32.7  km  2 

162,000 

Exceeds  half  the  radiation  wotker  exposure  limit 

>2.5 

19  0km 

73.0  km2 

268,000 

Mias  andtor  LLNL  "  '  . . 

Map  Size:  17  2  km  by  172  km  Id:  Production  rcE34286  rcC1 
NARAC  Operations:  (  onDuty  Assessor ),  narac@llnl  gov.  925-424-6465 


Effects  or  contamination  at  March  31 . 2008  15:45  PDT  at  or  near  ground  level 
Release  Location:  38  900500  N,  77  039300  W 
Material:  Nuclear  Detonation  Radioactive  Debris 
Generated  On:  April  02,  2008  1 1  24  PDT 
Model:  ADAPT/UODI 
Palmer  Park  Comments:  Hypothetical  release 
3/31/2008 16  45  utc  for  i  sec 
canned  met 

Population  counts  have  been  reduced  by  Prompt  Effect  Fatalities 


Requested  by:  {Brenda  Pobanz;  NARAC;  925-424-6465.  bpobanz@llnl.gov} 
Approved  by  {NARAC  Operations;  NARAC;  925-424-6465} 


•Assists  in  the  determination  of  . 
sheltering,  street  closure, 
decontamination  and  recovery  areas 


For  Official  Use  Only 
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Analytical  Laboratory  System  (ALS) 


•  Two  Class  III  Containment 
Glove  Boxes 

•  Hapsite  GC/MS 

•  Fluorescent  Microscope 

•  Fourier  Transform  Infrared 
Spectrometry 

•  Immunoassay  Tickets 

•  Polymerase  Chain  Reaction 

•  Refrigerator 

•  Generator  and  Converter 

•  Digital  transmission  link  to 
UCS 


Laboratory  System  (ALS) 


•  Class  III  Bio  Safety  Cabinet  (Cilovebox) 
for  Sample  Characterization  and 
Preparation 


•  Diesel  Generator  provides  self-sustained 
power  for  30+  hours  before  refuel 


Provides  the  CST  Commanders  with  capabilities  to: 

•  Identify  unknown  CBRNE  hazards  on-site, 

•  Send  presumptive  results  back  to  reachback  labs  for  confirmation,  and 

•  Advise  incident  command  on  presumptive  analysis 


Real  Time  —  Polymerase  Chain  Reaction 


•  ID  of  Select  Biowarfare  Agents 
Through  Matching  of  DNA  Segments 

-  Multiple  Targets  of  —25  Base 
Pairs  on  Chromosomal  and 
Plasmid  DNA 

■  Fluorescence  Resonance  Energy  Transfer 

-  DNA  Extraction  in  Glove  box 


Polarized  Light  Microscope 


ID  of  Solid  Particulate  Chemical 
and  Biological  Materials 
ID  of  “White  Powders” 

Particle  Characteristics  in 
Polarized  Light  Path 
Fluorescent  Characteristics 
McCrone  Particle  Atlas 


A.  Particle  mixture  detected 


C.  Size,  shape,  and  color 
indicates  biological  spore 
particle  2 


Unified  Command  Suite  (UCS) 


Radios 

HF/UHF/VHF 
SATCOM 
INMARSAT 

Phones 

DSN/Commercial 

Data  *■  i  /  l 

NIPRNET 

SIPRNET 

Vidafc'^^ 

CoHabcfrative  Video 
Coiifferencing  Tools_ 

Interoperability,;. 

ACU-1000  "fc-u 


Unified  Command  Suite  (UCS) 


Provides  the  CST  Commanders  with  capabilities  to: 

•  Assist  incident  command  with  interoperable  communications 

•  Advise  on  incident  response  Common  Operating  Picture,  and 

•  Assist  incident  command  with  access  to  DoD.  State,  and  Federal  reachback  support. 


TOC 


Capabilities 

•  Radios:  LMR,  Military  UHF/VHF,  Tactical  SATCOM, 
INMARSAT,  Phones  (DSN  and  Commercial) 

•  Data:  NIPRNET  and  SIPRNET 

•  Video:  Collaborative  Video  and  Tele-Conferencing 

•  Radio  interoperability  through  Raytheon  ACU1000 

•  Air  Transportable  by  C-130,  C-141,  C-5,  C-17 

•  15  kW  Diesel  Generator,  dual  ECU  System,  and  dual  operator 
console 


Advanced  Liaison  (ADVON) 


Provides  the  CST  Commanders  with  capabilities  to: 

•  Assist  incident  command  enroute  to  incident  location, 

•  Coordinate  with  reachback  resources  on  the  move, 

•  Provide  internet,  phone,  interoperable  communications  in  minutes. 


Enroute  Capabilities 

INMARSAT 


On-Scene  Capabilities 

Internet/Network  Access 


•  ISDN  transmission  rates  up  to  64kbps 

•  Communications  maintained  up  to  68  mph 

•  STU-III,  STE,  and  KIV  7HS  compatible 


Auto-deploy  very  small  aperture  terminal  (VS AT)  broadband  access  in  minutes 
Voice  over  Internet  protocol  (VoIP) 

Wireless  network,  computers,  and  all-in-one  printer 


Integrated  Radios  /  Satellite  Telephone 

•  VHF/UHF,  800  MHz  communications 

•  External  speakers  and  microphone 

•  Global  coverage,  vehicle  mounted  antenna 


Incident  Command  Radio  Interface  (ICRI) 

•  Provides  interoperable  communications  between  radio/telephone/different 
frequency  systems 


HAZARD  Modeling  Capability 

•  CBRNE  plume  modeling,  mapping  capability 

•  Integration  with  reachback  modeling 


Reachback  includes 
Secure  &  Non-Secure 
Voice,  Video,  and 
Data  Connectivity  to: 

•  Local  Responders 

•  Incident  Commander 

•  National  Guard 
Elements 

•  DTRA  and  other 
supporting  technical 
assets 

Through  the  chain  of 
command  to: 

•  Regional  Task  Forces 

•  DCCO/DCE 

•  JTF-CS 

•  CBIRF 

•  NORTHCOM 

•  JDOMS 


Reachback  System 


STATE 

JOG 


Technical 

Reachback 


Expert 
Advice  & 
Assistance 
•RDECOM 
•DTRA 
•USAMRIID 
•USAMRICD 
•NMRI 
•AFRRI 
•NGIC 
•Others 


National  Guard 

CBRNE  ENHANCED  RESPONSE 

FORCE  PACKAGE 
(NG  CERFP) 


CBRNE  Enhanced  Response  Force  Package 

(NG  CERFP) 


NG  CERFP 
Command  &  Control 


MTOE 
BN  HQ  C2 
(16  PAX) 


ANG  Medical 
Group 
(45  PAX) 


MTOE  Chem 
CO 

(75  PAX) 


MTOE  Eng  CO 
(50  PAX) 


CAUSALTY  TREATMENT 


DECON 


EXTRACTION 


MISSION :  On  order:  Responds  to  chemical, 
biological,  radiological,  nuclear,  or  high  yield 
explosive  (CBRNE)  incident  and  assists  local, 
state,  and  federal  agencies  in  conducting 
consequence  management  by  providing 
capabilities  to  conduct  patient 
decontamination,  emergency  medical 
services,  and  casualty  search  and  extraction. 

(Casualty  Search  and  Extraction,  Mass 
Casualty  Decontamination,  and  Emergency 
Medical  Treatment ) 


KEY  CHARA  CTERISTICS: 

•  Comprised  of  NG  MTOE  units 

•  Unique  to  National  Guard 

•  Specialized  Training  and  Equipment 
meets  NFPA  certification  and  NIOSH  / 
OSHA  standards 

•  ARNORTH  validated  capabilities 

•  Interoperable  with  Civil  Responders 

•  At  least  one  CERFP  per  FEMA  Region 
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Search  and  Extraction  Element 


Listening  Device 


--Receive  NFPA  certified  training  to  operate  in  confined  space  collapsed  structure 
--Specialized  equipment  meets  NIOSH/OSHA  standards 
--Trained  to  operate  within  the  National  Incident  Management  System 


Thermal  Imaging  Camera 


Extraction  Tool  Kit 


NG  CERFP  Casualty  Extraction 


Skeds:  minor  injury  -  minimum  distances 
Wheeled  litters  -  reduces  effort  over 
longer  evac  distances 
Mobile:  evac  for  the  seriously  injury 


Mass  Casualty  Decontamination  Element 


MTOE  Chemical  Company(-);  75  personnel 


--Force  sizing  and  special  equipment  designed  to  support  a  throughput  of  75  non-ambulatory  and 
225  ambulatory  per  hour 

--Establish  CBRNE  response  decontamination  site 


Powered  Air  Purified  Respirator 


Chemical /Radiological  Monitoring-Ambulatory 


Medical  Element 


Air  National  Guard  Medical  Group(-);  45  Personnel 


-Provide  medical  triage  &  stabilization  and  treat  CBRNE  casualties 
-Supports  a  throughput  of  75  non-ambulatory  and  225  ambulatory  per  hour 
-Ten  medical  personnel  participate  in  confined 


Joint  Incident  Site  Communications  Capability 

(JISCC) 


•  JISCC  provides  cross  banding  systems  for  interoperability  with  up  to 
18  Organizational  radio  nets  to  include  first  responders 

-  Ku-band  SATCOM  reach  back 
INMARSAT  backup 

-  VHF/UHF/800MHZ  radios 

-  Voice  /  DSN  /  Internet  /  NIPR 

-  VTC 

-  Secure  wireless  LAN 

-  Support  up  to  250  LMR  Radios 
(20  Provided) 

-  SIPR  over  NIPR  design  (future) 

-  STE  interface  (future) 
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Challenges 


•  Command  and  Control 

-  Situational  Awareness 

-  Interoperable  Communications 

-True  interagency  Information  Sharing  and 
Access 


Other  Response  Challenges 


Command  and  Control  Challenges 


•  Common  Operating  Picture  -  Is  it  really  Common? 

-  How  can  we  get  info  to/from  other  agencies? 

-  Integrated  Components  for  Multi  Agency  Dashboard 

-  Blue  Force  Tracker  equivalents  for  Domestic  Opns 

•  Incident  Awareness  Assurance  (operationally  known  as  Intelligence, 
Surveillance  and  Reconnaissance  (ISR))  Before,  During,  and  After 
Incident 

-  Google  Earth  the  answer? 

-  Real  time  information? 

-  Wide  Area  Surveillance  Capability? 

-  National  Asset  Availability? 


How  do  we  allow  access/conversely  deny  access  to  planning 
information?  i.e.  DOD  Security  Systems 


Other  Response  Challenges 


•  Water  Availability  and  Distribution 

-  Bottling  systems? 

-  LifeStraw®? 


•  Hazard  Specific  Challenges 

-  Flood  Barrier  improvements 

-  Breached  Levee  Response  Tools 

-  Rapid  Damage  Assessment 

•  Bridges 

•  Roads 

•  Runways 


Opportunities 


•  Each  Challenge  brings  its  own  opportunities 

•  We  must  collaborate  to  resolve  the  fundamental  requirement 
for  all  Domestic  Emergencies 

-  Application  of  Federal,  State,  and  County/Community 
resources  and  support  at  the  right  time  and  place  to  save 
lives  and  protect  our  citizens  from  unnecessary  human 
suffering 

•  Enable  interagency  and  corporate  synergy  to  develop  and  act 


Concept  mining  is  a  must 


Questions? 


UNCLASSIFIED 


RDECOM 


2008  Maneuver  Support  Science 
and  Technology  Conference 


Maximizing 
Research  Results 


TECHNOLOGY  DRIVEN.  WARFIGHTER  FOCUSED. 


Dr.  David  D.  Skatrud 
Director,  Army  Research  Office 
Deputy  Director,  Basic  Science,  Army  Research  Laboratory 

TECHNOLOGY  DRIVEN.  WARFIGHTER  FOCUSED. 


UNCLASSIFIED 


RDECOM 


Outline 


•  The  Army  Research  Laboratory 

-  Vision/Mission 

-  Structure 

•  Maximizing  Research  Results 

-  Personnel 

-  Technical  Infrastructure 

-  Business  Processes 

-  Research  Programs  and  Initiatives 


UNCLASSIFIED 
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RDFCOM 


U.S.  Army  Research  Laboratory 


cknowledged  Scientific,  Technical  and 
Analytical  Excellence 

Recognized  bridge  between  the  Nation’s  Scientific 
and  Technical  Communities  and  the  Army 

eader  in  providing  innovative  solutions  for  the  current 
and  future  Army 


Mission - 

Provide  innovative  science,  technology,  and  analyses 
to  enable  full  spectrum  operations. 

Vision - 

America’s  Laboratory  for  the  Army:  Many  Minds, 

Many  Capabilities,  Single  Focus  on  the  Soldier 
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RDECOF wjl  Army  RDT&E  Performing  Organizations 


Infrastructure/  Strategic  Test  & 

Personnel  Medical  Materiel  Environmental  Defense  Evaluation 


G-1  I  IVEDCOM  AMC  I  USACE  SIN/DC  |  ATEC 


ARL  provides  underpinning  Science ,  Technology, 

and  Analysis  to  the  Army 
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RDFCOM 


U.S.  Army  Research  Laboratory 


Associate  Director 
fors| 

Plans  &  Programs 
Dr.  Cary  Chabalowski 

■'f 

Associate  Director 
for  Science  & 
Technology 

Dr.  Volker  Weiss 

p 

Associate  Director 
for  Laboratory 
Operations 

Ms.  Teresa  Kines 

Director 
Mr.  John  Miller 


Military 

Deputy 

KjSKk  Bobby  Smith 


Sergeant  Major 
Steve  Hornbach 


Vehicle 

Technology 


Computational  & 
Information  Sciences 


Human  Research  & 
Engineering 


Sensors  &  Electron 
Devices 


Weapons  & 
Materials  Research 


Dr.  Mark  Nixon 


Dr.  Paul  Deitz  (A) 


Dr.  Paul  Tanenbaum 


Dr.  John  Gowens 


Dr.  John  Pellegrino 


Ms.  Jill  Smith 


Army  Research  Office 


i —  i 
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RDECOM 


U.S.  Army  Research  Laboratory 


Aberdeen  Proving  Ground 
Adelphi  Laboratory  Center 
NASA  Langley 
Raleigh-Durham  (ARO) 


Primary  Sites 
•  Field  elements 


297 

Academic  Partners 
In  50  States  +  DC 


r 

1  i 

k 

895  Civiliai 
39  Military 

ns  " 

f 
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rdfcom^  ARL’s  Research  Continuum 


New  State  of  Matter  for 
Superconducting 
Magnetism 


Tilt  Rotor 


Ballistic  Survivability 


IED  Countermeasures 


DEMN  -  Insensitive  Munitions 


Multiscale 
Computation  for 
Impact  Dynamics 


EM  Armor 


Laser  Pulse  Control  ANS  Robotics 

For  CBD  Detection  LADAR 


Single  Electron 
Spin  MRFM 


Flexible  Displays 


Advanced  RF 


Persistent  Surveillance 


Language  Translation 


Basic  Science 


Evolving  Technologies 


Technology  Maturity 


Current  Ops 
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rdecom_  jt  ARL  Major  Laboratory  Programs 


Human  Dimension 

*  Advanced  Decision  Architectures 

*  Soldier  Performance 

*  Human  Robotic  Interaction 

*  Human  Systems  Integration 

Survivabilitv/Lethalitv  Analysis 

*  Methodologies 

*  Future  Combat  Systems 

*  Combat  Systems 

*  Air/Missile  Defense 

*  C4ISR 


Extramural  Basic  Research 


Mobility 

*  Near  Autonomous  Unmanned  Systems 

*  Vehicle  Propulsion 

*  Platform  Mechanics 


•  Chemistry 

•  Physics 

*  Life  Sciences 

*  Nanoscience 


Environmental  Sciences 


*  Materials  Sciences 

*  Mechanical  Sciences 

*  Mathematics 

*  Computing  and  Information  Science 

*  Electronics 


Survivability  -1 

*  Kinetic  Energy  Active  Protection 

*  Materials  and  Manufacturing  Science  for  ~ 

Survivability 

*  Vehicle  Protection 

*  Individual  Warfighter  Protection 

Lethality 

*  Energetic  Materials  &  Propulsion 

*  Projectiles  &  Multi-function  Warheads 

*  Materials  and  Manufacturing  Science  for 
Lethality 

*  Electromagnetic  Gun 

*  Affordable  Precision  Munitions 


Battle  Command 

Battlespace  Information  Processing 

*  Tactical  Communications  &  Networks 

*  Battlefield  Weather  for  C2  &  ISR 

*  Advanced  Computing  and  Computational 
Sciences 


*  Advanced  Electro-Optical  Technologies 

*  Advanced  RF  Technologies 

*  Autonomous  Sensing 

*  Flexible  Displays 

*  Electronic  Materials/Devices 

*  Micro  Autonomous  Technologies 


Power  and  Energy 

*  Directed  Energy 

*  Hybrid  Electric  Vehicle,  Platform,  &  Pulse 
Power 

*  Micro,  Soldier,  and  Portable  Power 
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ROECOM 


ARL  Technologies  for 
Current  Operations 


Survivability 


*  Rhino  II  Counter  IED 

*  Interim  Fragmentation  Kits  5  and  6  (HMMWV) 

*  IED  Countermeasures  Equipment  (ICE) 

*  T ransparent  Armor  Gun  Shield 

*  Reactive  Armor  for  Stryker/Abrams 

*  Bar  Armor  for  Stryker/Ml  13/Buffalo 

*  Spall  Liners  and  Flame  Suppression  Packs  for  Lt 
Wt  Tactical  Vehicles 

*  Underbody  Protection 

Lethality 

*  Small  Arms  Projectile  Studies 

*  Green  Ammunition 

*  30/105/120mm  Ammunition  Failure  analysis 

*  Small  Caliber  Weapons  Lubrication  Study 

*  IED  Threat  Exploitation 

*  Excaliber/Modular  Artillery  Charge 

*  Guided  Multiple  Launch  Rocket  System  Lethality 

Survivability  &  Lethality  Analysis 

*  Abrams  Ballistic  Vulnerability  Assessment 

*  Crew  Survivability  Analysis 

*  Outer  Tactical  Vest  Analysis 


Human  Dimension 

*  Cultural  Awareness  Tools  for  Soldiers  and 
Commanders  (Globe  Smart) 

*  MANPRINT  Analysis 

*  Combat  Arms  Earplug  Evaluation 
9  Advanced  Combat  Helmet  Study 

UNCLASSIFIED 


Extramural  Basic  Research 

•  FIDO  Chemical  Detection 

•  Agentase  Chemical  Sensor 

•  Chem/Bio  Decontamination  (FAST  ACT) 

•  RCIED  Exploitation  Systems  for  Forensic  Analysis 

•  Phenomenology  for  Improved  Jamming  into  JCREW 


Battle  Command 

*  Forward  Area  Language  Converter 

*  Network  Basic  Language  Translation 
Services  (NetBLTs) 

*  White  House  Communications  Support 

*  Palletized  Airborne  C2  Systems 

*  Vehicle  Communications  for  Other 
Government  Agencies 

Sensing 

*  Airborne  Video  Surveillance  System 
(Constant  Hawk) 

*  Infrasonic  Arrays  for  Acoustic 
Surveillance 

*  Ground  and  Airborne  Acoustic 
Mortar/Rocket  Detection  (UTAMS) 

*  Persistent  Threat  Detection  System 

*  Intrusion  Detection  System 
(OmniSense) 

*  Sniper  Detection  System 

*  AH64  IR  Suppression  Kit 

Power  and  Energy 

Blow  Torch/Dragon  Counter  IED 


Mobility 

*  FIDO  Unmanned  Air  System 

*  Small  Robotic  Surveillance  System  (PACBOT) 

*  CH47  High  Altitude  Control  Load  Analysis 


TECHNOLOGY  DRIVEN.  WARFIGHTER  FOCUSED. 


rdecom w  *  Civilian  Personnel  Profile 


1248  S&E  Workforce 


1480  Technical  Staff 


277  Electrical/Electronics  Engineers 
200  Physicists/Physical  Scientists 
171  Mechanical  Engineers 
90  General/Industrial  Engineers 
43  Aerospace  Engineers 
72  Materials  Engrs./Metallurgists 
61  Engineering  Psychologists 
77  Chemical  Engineers/Chemists 
6  Biologists 

52  Operations  Research  Analysts 
126  Computer  Scientists/Engineer 
35  Mathematicians/Statisticians 
20  Meteorologists 
5  Ceramic  Engineers 
13  Other  E&S 
232  E&S  Technicians 
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rbecom aRL  Strategic  Plan  -  Workforce 


Quality  -  a  diverse,  highly  skilled  ARL  Team 


•  Recruit  and  retain  top  scientists,  engineers,  analysts, 
administrative  personnel,  and  experienced  Soldiers 

•  Generate  a  critical  mass  of  expertise  within  ARL  and  with 
strategic  collaborative  partners  for  application  in  key  S&T 
areas 


UNCLASSIFIED 
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rdecom^  Personnel 


New  Hires  PhDs  Awarded  by: 

Alabama  A&M  Univ 

Ohio  State  Univ  (3) 

Arizona  State  Univ  (5) 

Oklahoma  State  Univ 

Auborn  Univ  (2) 

Oregon  State  Univ 

Banaras  Hindu  Univ 

Polytechnic  Univ  of  NY 

Bhadrak  College,  India 

Penn  State  Univ  (4) 

Boston  College  (2) 

Purdue  Univ  (2) 

Boston  University 

Rensselaer  Polytech  (3) 

Brigham  Young  University 

Rice  Univ 

Brown  Univ 

Russian  Academy  of  Sciences 

CA  Univ  of  PA 

Rutgers  Univ  (4) 

Canada  College 

St.  Bonaven  University 

Carnegie  Mellon  Univ 

Stanford  Univ  (3) 

Case  Western  Reserve  Univ 

Stevens  Inst  of  Tech 

Catholic  Univ 

State  Univ  of  NY  -  Syracuse 

Chalmers  Univ  of  Tech 

State  Univ  of  NY  -  Albany 

ChangChung  Inst 

State  Univ  of  NY  -  Buffalo  (3) 

Chicago  Univ 

Texas  Tech  Univ  (2) 

Clemson  Univ  (2) 

Texas  A&M  (2) 

Cornell  Univ  (2) 

Tulane  Univ 

Duke  Univ  (4) 

Univ  of  Arizona  (2) 

Drexel  Univ  (2) 

Univ  of  Buffalo  (2) 

East  Carolina  Univ 

Univ  of  Cincinnati 

Emory  Univ 

Univ  of  CA- Berkley  (3) 

Florida  State  Univ 

Univ  of  CA-LA  (5) 

George  Mason  Univ 

Univ  of  Central  Florida 

G.  Washington  Univ  (4) 

Univ  of  Connecticut  (2) 

Georgetown  Univ  (4) 

Univ  of  Dayton 

Georgia  Tech  (4) 

Univ  of  Delaware  (14) 

Harvard  University 

Univ  of  Georgia 

Inst  of  Tech  -  Virginia 

Univ  of  Illinois  (4) 

Iowa  State  Univ 

Univ  of  Florida  (2) 

Johns  Hopkins  Univ  (3) 

Univ  of  Houston  (2) 

Lehigh  Univ 

Univ  of  Illinois  (6) 

Marquette  Univ 

Univ  of  Massachusetts 

MIT  (2) 

Univ  of  MD  -  CP  (11) 

Michigan  State  Univ  (2) 

Univ  of  MD  -  BC 

Mississippi  State  Univ  (2) 

New  Mexico  State  Univ  (5) 

North  Carolina  A&T 

North  Carolina  State  Univ  (7) 

Northwestern  Univ  (4) 

UNCLASSIFIED 


Refresh  Intellectual 
Capital 


Univ  of  Michigan  (2) 

Univ  of  Minnesota  (6) 
Univ  of  Moscow 
Univ  of  New  Mexico  (2) 
Univ  of  New  Orleans 
Univ  of  North  Carolina  (4) 
Univ  of  Pennsylvania  (3) 
Univ  of  Rhode  Island 
Univ  of  S.  California  (2) 
Univ  of  South  Carolina 
Univ  of  S.  Miss. 
UnivofS.W.  Louisiana 
Univ  of  Tennessee  (2) 


Univ  of  Texas  -  Austin  (4) 

Univ  of  Texas  -  El  Paso  (2) 

Univ  of  Tulsa 
Univ  of  Utah 
Univ  of  Virginia  (4) 

Univ  of  Washington 
Univ  of  Wisconsin 
Vanderbilt  Univ  (2) 

Virginia  Commonwealth  Univ 
Virginia  Polytech  Univ  (9) 
Washington  Univ  of  St  Louis 
Wayne  State  Univ  (2) 

Univ  of  Science  and  Tech  -  Beijing 


38  E&S  New  Hires 


544  E&S  New  Hires 
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RDECOM^  University  Basic  Research  Partnerships 


SI 

The  ARL  Single  Investigator  (SI)  Program  entails 
grants  with  one  or  two  faculty  and  graduate 
students  and  /  or  postdocs. 

■  ~$1 1 0K/yr  for  3  yr  periods 

■  Continually  open  BAA  Solicitation 

■  -120  new  grants  /  year 

■  All  States,  >240  Universities 

MURI 

The  Multidisciplinary  University  Research 
Initiative  (MURI)  Program  supports  university 
teams  whose  research  efforts  intersect  more 
than  one  traditional  science  and  engineering 
discipline. 

■  ~$1.25M  per  year 

■  3  year  period 

■  10  new  initiatives  annually 

■  Annual  BAA  Solicitation 

CTA 

The  Collaborative  Technology  Alliances  (CTAs) 
are  partnerships  established  between  consortia 
of  academic  and  industrial  concerns  working 
collaboratively  with  ARL  in  an  alliance. 

■  $5  -  8M  range 

■  8  -  10  years  in  duration 

■  Consortia  of  academic  and  industrial  concerns 

■  Potential  New  Areas:  Robotics,  Cognition  and 
Neuroergonomics,  and  Network  Science 


HBCU/MI  ARO  Core  Grants 
This  program  supports  STEM  initiatives  at 
HBCU/MIs  through  building  infrastructure, 
instrumentation,  scholarships,  fellowships,  and 
technical  assistance  programs. 

■  Topics  from  ARO  BAA 

■  ~$1 1 0K/yr  for  3  year  periods 
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SBIR/STTR 

The  Small  Business  Innovation  Research  (SBIR)  and 
Small  Business  Technology  Transfer  (STTR) 
Programs  were  established  by  Congress  to  provide 
small  businesses  and  research  institutions  with 
opportunities  to  participate  in  government- 
sponsored  research  and  development. 

■  Small  Business  Research 

■  Phase  I  and  Phase  II  efforts 

■  www.armysbir.com  for  more  information 


UARC 

University  Affiliated  Research  Centers  (UARCs) 
are  large  centers  associated  with  the  U.S.  Army 

■  4  centers 

■  5  year  efforts 

■  ~$5-  10M  per  year 

■  No  new  UARCs  anticipated 

DEPSCoR 

The  Defense  Experimental  Program  to  Stimulate 
Competitive  Research  (DEPSCoR)  program  is 
designed  to  expand  research  opportunities  in 
states  that  have  traditionally  received  the  least 
federal  funding  for  university  research. 

■  For  states  receiving  least  amt  of  federal  funds 

■  3  year  support 

■  Annual  BAA  Solicitation 


COE 

Centers  of  Excellence  (COEs)  are  comprised  of 
University-lead,  focused  initiatives  and 
competitive  contracts. 

■  3  centers 

■  $1  -  2M  per  year 

■  3-5  years  in  duration 

■  No  new  centers  planned  at  this  time 


BCE 

The  Battlefield  Capability  Enhancement 
(BCE)  Centers  of  Excellence  are  Historically 
Black  College  executed  basic  research 
programs  with  topics  that  focus  on  TRADOC 
defined  Warfighter  Outcomes  (previously 
Technology  Gaps). 

■  Limited  to  HBCUs 

■  New  competition  in  FY09 

■  ~$400K  per  year 


STIR 

The  objectives  of  the  Short  Term  Innovative 
Research  (STIR)  program  are  to  provide  rapid, 
short-term  investigations  to  assess  the  merit  of 
innovative  concepts  in  basic  research. 

■  $50K  Limit 

■  Short-term,  proof-of-principle  research 

■  Part  of  SI  Continual  BAA  Solicitation 


UNCLASSIFIED 
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Partnerships 


Co-op  Agreements,  OTAs,  TSAs,  Contracts,  Grants,  CRADAs 


Centers  Of  Excel 


High  Performance  Computing 

•  Stanford  University 

•  New  Mexico  State  University 

•  Morgan  State  University 

•  University  of  Texas ,  El  Paso 

•  High  Performance  Tech,  Inc 

•  NASA  -  Ames 


Flexible  Displays 

•Arizona  State  University 


Materials 

•  University  of  Delaware 

•  Johns  Hopkins  University 

•  Rutgers  University 

•  Drexel  University 

•  Virginia  Tech 


International 
Technology  Alliance 


Pyhiversity  Aff i  I i ated  Resea rch  Centers 


Biotechnology 

Biologically-derived: 

•  Sensors 

•  Electronics 

•  Information  Processing 


Soldier  Survivability 

•  Protection 

•  Performance 
Enhancement 

•  Injury  Intervention 
and  Cure 


Electromechanics  & 
Hypervelocity  Physics 

•  EM  Launch 

•  Pulsed-power 

•  Electric 
Armaments 


Immersive 

Environments 

•  Full  Sensory  Immersion 

•  3-D  Mobility 

•  Compelling  Interactive 
Stories 


Batflpfiejd  Capability  Enhancement  Centers 


Human  Centric  C2  & 
Decision  Making 


Intelligent 
Sensor  Fusion 


Environmentally  Stable 
Flexible  Displays 


Flexible  Extremities 
Protection: 


North  Carolina  A&T 
State  University 

explore,  dssoive/.  Lecome. 


North  Carolina  A&T 
State  University 

explore,  discovtij1.  Lecome. 


TUSKEGEE 


Digital  Battlefield 
Communication: 


ffiaborativeB^chnology  Alliances 


Advanced 

Sensors 


Robotics 


Advanced 

Decision 

Architectures 


Micro  Autonomous 
Systems  & 
Technology 


Power  &  Energy  Comms  &  Networks 


UNCLASSIFIED 


TECHNOLOGY  DRIVEN.  WARFIGHTER  FOCUSED. 


rdfcomjp  ARL  Strategic  Plan  -  Infrastructure 


Exploit  national  and  international  research  infrastructure 


•  Leverage  the  technical  infrastructure  of  our  extended 
research  community 

•  Ensure  ARL’s  facilities  and  equipment  are  capable  of 
generating  state-of-the-art,  superior  and  relevant 
solutions 
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BOECOM 


World  Class  Research  Facilities 


Electromagnetic 
Vulnerability 
Assessment  Facility 
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RDECOM 


ARL  Performance  Evaluation 


am 


Responsiveness 
to  Customers 


Board  of 

Directors 

CG  RDECOM 
Chair 

Technical  Directors 
of  the  RDECs 


Technical  Quality 


Technical 
Assessment 
Board 

National 

Research  Council 


ARL 

Operating 

Director 

Directorates 

and  ARO 

Metrics 

•Technical  Excellence 
•Business  Performance 


ARO 
Research 
Boards  of 
Visitors 
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BOECOM 


ARL  Planning  Process 


DoD/ 
Army  Vision 
and 

Guidance 


The  “Big Picture” 


Resources  the 
“ Big  Picture  ” 


Annual  Report 

Long-Range  Plan 

Tells  our 

■  Accomplishments 

•  Objectives 

stakeholders  how 

vs.  Goals 

(f  Tj 

■  Resources 

well  we  did 

■  Success  HighJjphts 

■  IROIVI 

Submission  j 

Annual 

Performance 

Plan 


j  Annual 
Objectives 

■  iVIe  tries 

■  Resources 


Tells  our 
stakeholders 

what  we  plan  to  accomplish 
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Technology  Program  Annex  (TPA) 


•  TPAs  document  the  specific 
research,  technology 
development,  and  analysis  that 
ARL  will  perform  for  its  primary 
customers,  the  RDECOM  RDECs 

•  TPAs  include  a  detailed 
description,  deliverables, 
schedules  and  costs 

•  50%  of  ARL  Mission  funds  are 
directed  via  TPAs 

•  ARL  is  expanding  TPAs  to 
include  other  Stakeholders  (e.g., 
INSCOM) 

•  More  emphasis  to  be  placed  on 
specific  transitions  of  technology 
-  pull  -  not  just  push 


ARMTY  research  weonATomf 

FY200S  TECHNOLOGY  PROGRAM  ANNEX 


A  TPA  survey  w9  be  sent  otrt.  at  the  end  of  each  Fscal  year  of  ibis  TPA  requesting  the  Customer  T echnical  POC  review  and 

evaluate  the  weals,  completed  by  AJ3L- 


T echnical  POCs: 

AKLiWM  RD:  FbahanS  Sunmara 
Pin*™:  31CK2F.a-S033 
Email:  SiunmpsrS@aii.ainf.iTia 


Objectives: 

This-  agreement  enoorapasses  applied  research  on  lethal  mechanisms  for  m u rthfu netjen a?  warheads  Including  projectile 
body  des-gn,  KE  penetration  mechanisms,  controlled  fragmentation,  dual-purpose  energetic  materials,  and  lethal 
mechanism  integrate--"  It  also  covers  implementation  of  improved  models  for  secondary  debris  effects  into  lethality 
analysis  codes-  ARL  will  be  exploring  these  technologies  as  pari  of  the  Mu  HP-Three  I  Objective  Projects®  (M-TOPJ 
program  whicS*  is  focused  on  large  calider  cannon  end  missfe  applications.  This  agreement  supports  the  joint 
AR L'AR □  =  C/AM RDE Ct RDEC  Hardened  Combined  Effects  Penetrating  Warhead  ATO.  Joint  publications  based  on 
cctlabo rati v-e  research  performed  during  this  effort  are  encouraged. 

TPA  Transition  Pro-duct^sJ  and  Scheduled  Delivery: 

1.  Demonstrate  M-TOP  technologies  for  the  Hardened  Combined  Effects  Penetrating  1 .  4th  Quarter  FV200B 

Warhead  ATO 

Customer  Program  for  aEl  Transition  Pnodwctfs) 

1.  I  AW 

2  Join'  Common  Missile 

Funding  Plan;  f™ 

6?6ia  x»C  SLOOEMCIO  Ea-5stic  L«?r»ry  <B5. 

OoKtimed  PVrVVVartiaaC  Teo.h  ATO  TUS 

Tol^l  Mr»«r  Funds:  1 2 1- 

P  Ian  ned  Activities'Derive  rabies : 

FY2QQ3 

1 .  T ransltion  M-TOP  warhead  technologies 

2.  Transition  improved  analytic  and  ntranoriesr  models  for  vuea pons  effects  in  urban  environments 

5.  Demonstrate  M-TOP  rethal  m-eeba^rusm  and  energetic  materials,  technoGogies  in  a  shoulder  fired  munition 
4.  Devefoo  codes  for  secondary  debris  effects  to  be  irisCoqpoeBrted:  into  lethality  analysis  models 
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Technology  Integration 


LCMCs  and  PEO/PMs 


Lethality 
Survivability 
Network 
Logistics 
Power  £  Energy 
Mobility 

Human  Dimension  &  Tmg 


KNOWLEDGE  CENTERS 

•  Nanotechnology 

*  Biotechnology 

•  Cognitive  &  Neuroergo 

*  Electronics 

•  Advanced  Computing 

*  Enterprise  Integration 


Synchronized 
and  AWgned 
Command 
Technology 
Solutions 


•  System  Integration  Domains  ensure  integrated  capabilities  for  common  systems. 

•  Technology  Focus  Teams  ensure  6.1 -6.3  S&T  portfolio  is  optimized  across  all  domains. 

•  Knowledge  Centers  provide  coordination  and  serve  as  technology  advocate  to  Focus  Area 
leads  on  emerging  technologies. 

•  Board  of  Directors  provide  RDECOM  S&T  strategic  guidance,  establish  command  priorities 
and  adjudicate  inter-RDEC/Lab  issues. 
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At 


Balanced  Research  Portfolio 


Must  Address  Both  Opportunity  Driven  Research  arw 

Need  Driven  Research 


Return  on  Investment 
(Understanding 
&  Performance) 


Opportunity 
Driven  Rsch 


Need  Driven 
Research 


Investment  ($,  Time) 


•  Need  Driven  Research  -  emphasis  on  improving  specific  capabilities  or 
overcoming  identified  technologv  barriers 

•  Opportunity  Driven  Research  -  emphasis  on  developing  and  exploiting 
scientific  breakthroughs  to  produce  revolutionary  new  capabilities 


ItLHNULUljY  UIKIVtlS.  WMKflKjtl # tK  hUUJStU. 
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KDEcoM  j»  Research  Pathways 


Extrapolation  of  Existing  Technologies  (needs  driven) 

-  Incremental,  Continued  Improvement  in  Existing  Technologies 

-  Often  Driven  or  Enabled  by  Commercial  Market 

•  CPU  on  a  chip 

•  Inexpensive  GPS 

-  May  be  a  “Disruptive  Technology”  (e.g.  personal  vs.  mini  computers) 

Revolutionary  New  Applications  from  Scientific 
Breakthroughs  (opportunity  driven) 

-  Utilizes  Two  Somewhat  Distinct  Mechanisms 

•  Fundamentally  new  approaches  to  solving  old  problems 

•  Fundamentally  new  capabilities 


-  Examples  from  Past 

•  Navigation  -  Satellites  and  atom  clocks  for  GPS 

•  Range  Finders  and  Target  Designators  -  Lasers 

-  Potential  Examples  for  Future 

•  Atom  Optics  for  Jam-Proof  Navigation 

•  Quantum  Informatics  for  Computation,  Secure  Communication,  Imaging 

•  Nano-energetics  for  propellants  and  explosives 

•  Micro-active  flow  control 
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Examples  of  Revolutionary  Changes 


H 


Bill  Gates 
H.F.  CEOs 


4- 

3-  ~  CEOs 

2-  -  MLB 

1-\-  Us 

0-\Neandertha I  3rd  World 


Nuclear 


WWII 


2010 

2000 

1990 

1980 

1970 

1960 


Laser 


Atomic 

Clock 


Swiss 

Watch 


Regular 

Lights  Sun  Dial 


Quantum 

Computer 


Degenerate 
Gasses  109K 
Bose 

Condensate 


i 


Optical 

Molasses 


t 


Superfluid 
Helium  3 


i 


Classical 

Computer 


Liquid 

Helium 

Liquid 

Nitrogen 

Room 

Temp 


Life  Span  Annual 
Income 
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Weapon’s  Moore’s  Coherent  Clock  Computing  Cooling 
Yield  Law  Light  Precision  (factorizing)  Matter 
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Research  ROI 


Fast  Fourier  Transform 
All  Digital  Data 
Analysis  Systems 
Research  Funding  -  $50K 
Market  -  »$B  /  DoD  5% 


Reactive  Polymers 
(FIDO) 

Research  Funding  -  $5M 
Market  -  $100M  /  DoD  80% 


Cooperative  Control 
Intelligent  Control  for 
Multiple  UAVs 

Research  Funding  -  $6M 
Market  -  >$100M/ DoD  50% 


f(sr 

“Nomadics 

FIDO 

Explosives 
Detector ” 


Control  of  Oxidative 
Phosphorylation 
Research  Funding  -  $3M 
Market  -  $100M  /  DoD  70% 


Atom  Optics 
Interferometer 
Precision  Sensing 

Research  Funding  -  $12M 
Market  -  $90M  /  DoD  90% 


Self-healing  Structural 
Composites 
Fiber-Reinforced 
Composites 

Research  Funding  -  $6M 
Market  -  $1B  /  DoD  20% 


i 


<1985 


2001 


2002 


2007 


2008  I  2010  2012  2015  I  2020 


IC  Design 
CAD/CAM,  ... 

Research 
Funding  -  $2M 
Market  -  >$7B  / 
DoD  10% 


20W  Fuel  Cell  Stack 

Research  Funding  $5M 
Market  -  >$20M  / 
DoD  80% 


Defeat  lEDs 

Spectrogram  signature 
of  RF  device 

Research  Funding  -  $2.4M 
Market  -  $30M  /  DoD  100% 


UNCLASSIFIED 


Scorpion 


Active  Flow  Control 
Airfoil  Download 
Reduction  Research 
Funding  -  $500K 
Market  -  >$500M  /  DoD  50% 


Quantum  Computing 


Adv  Computations 
Info  Assurance 

Research  Funding  -  $17 M 
Market  -  >$B  /  DoD  20% 
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OTf'fxample  of  a  Revolutionary  Research  Topic 

Cold  Atom  Optics 


Applications 

Gravity  gradiometer  for  tunnel  &  bunker  detection 

-  xlO  sensitivity  improvement  (0.1  E/(Hz)1/2)  demonstrated 

Excellent  long-term  stability  % 

-  Intrinsic  immunity  to  vibrations 

Sensitivity  for  detection  of  5  meter  tunnels 
by  aircraft  500 feet  above  ground 

Or  a  50  ton  tank  at  100  meters  (5  mph) 

Sensitivity  improvement  of  100  million  is  possible 

High  precision  inertial  navigation 

-  Atom  gyros  a  million  times  better  than  optic  gyros 

-  Passive,  jam-proof  replacement  for  GPS 

Improved  clocks  for  enhanced  GPS  and  radar 
Direct-write  nano-lithography 

As  with  the  optical  laser,  many  unanticipated  revolutionary 
applications 


Detection  height  as  a  function  of  aircraft 

velocity  for  a  5m  x  5m  x  1 00m  tunnel 
300 


250 


200 


£  150 

O) 

£  100 


50 


0 


-\-J _ 1- 

^ — 

0.1  E/(Hz)1/2 

_ 1 _ I- 

\ _ 

1  E/(Hz)1/2 

"  "Ip 

10  E/(Hz)1/2 

i 

50  100  150 

Velocity  (mph) 


20( 
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rdfcoiviJ}  Strategic  Initiatives 


Neuroscience 

•  Micro-electronics  and  Nanoscience 

•  Bioscience 

•  Network  and  Information  Science 

•  Atonomous  Systems  Technologies  (Robotics) 

•  Advanced  Computing 

•  Power  and  Energy 

•  System  of  Systems  Analysis 

•  Information  Assurance 
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RDFCOM 


External 

surface 


A.  Belcher 


Cytomx/ARL/UCSB 


Sacrifical  Bonds 
for  Energy  Absorption 


UNCLASS 


RDECOM 


Network  Science 


Mobile  Ad  Hoc  C4ISR  Networks 

*4 


ft 


#  Vi 

S  -  *  A 

“*'\sw  C2  ll\|( 


Uh«  --  T"SV^ 

cj 


-1.  c  *JF 


HPC-Enabled  Large-Scale 
High  Fidelity  M&S 


Simulation 


Emulation 


Experimentation 


Shared  Understanding 


Human  Dimensions 
of  Networking 


i\‘  .  f  -  ’  Aj^r  ■ 


Cognitive 
Networking 
For  Spectru 
Agility 


Se 


- .  •  *  ■  *  v*v-, 

™  '  *T-  *'3  imL* 
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Deliver  the  right  information  at  the  right  time  to  the  Warfighter 


teJcjfjjpjMio/j 


RDECOM 


nnmnn* j*  Advanced  Computing 


Emerging  Quantum 
Computing  Technologies 


Massively  Parallel  Computing 
PetaFLOP  Computer 


Scalable 

Algorithms 


Unique  and  Smart 
Algorithms 


Multi-core 
(1  TerFlop) 


Commodity  Computing 
Gaming  Industry  GPUs 


Microelectronics 

Software 
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The  power  of  supercomputing  in  the  hands  of  the  War, 


Computers 


MACROELECTRONICS 

•  MEMS 

•  Macro  Circuit  Integration 


PLASTIC 

ELECTRONICS 

•  Low 

Performance/ 

Resolution 

•  Roll  to  Roll 
Printing 


QUANTUM, 
MOLECULAR,  & 
2nd  ELECTRONICS 
REVOLUTION 


MICROELECTRONICS 


NANOELECTRONICS 

•  NEMS 

•  Nanocircuit  Integration 


Robotics/Autonomous  Systems 


Perception 

Intelligence 

Human-Robot  Interaction 

Dexterous  Manipulation  &  Robust  Mobility 


Neuroergonomics 


Soldier-System  Perceptual  and  Motor  Integration 
Complex  Decision  Making 

Individualized  Cognitive  Assessments  In  Operational  Environments 


Network  Science  Center 


Network  Theory/Modeling 
Information  Fusion 
Information  Assurance 

Human  Performance  and  Adversary  Understanding 


Vehicle  and  Soldier  Protection 


Ultralightweight  and  multifunctional  materials 

Novel  and  hybrid  defeat  mechanisms 

Multi-scale  physics-based  modeling  and  simulation  tools 
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nnrnnna  j*  America’s  Laboratory  for  the  Army 


B wsj 


TRADOC:  Victory  Starts  Here  ! 


abilities  Int 


nRCIC  Mission  &  Vision 


Mission 

The  Army  Capabilities  Integration  Center  leads  the 
development  and  integration  of  force  capabilities  across  the 
DOTMLPF  for  the  Army  within  a  Joint  and  Multinational 
environment  to  support  Joint  Force  Commanders. 

Vision 

World  class  professionals  developing  innovative, 
integrated,  resource-informed,  and  outcome- 
based  solutions  for  the  current  to  future  force. 


Essential  Tasks  from 

Lead  = 

•  Develop 

•  Determine 

•  Integrate 

•  Design 

•  Validate 

•  Coordinate 


Mission  Analysis 


Support  the  Commanding  General,  TRADOC 

Lead  determination  and  integration  of  force  requirements  and  synchronize  the 
development  of  DOTMLPF*  solutions  across  the  Army. 

Provide  the  management  structure  for  identifying  capability  gaps  and  directing  analytical 
support  for  DOTMLPF  developments. 

Validate  research  and  development  priorities  for  key  Army  Science  and  Technology  needs 
Develop  and  validate  integrated  operational  architectures  depicting  warfighting  capabilities 
As  the  lead  Army  agency,  coordinate  with  Joint  agencies  and  other  Services  for 
identification  and  integration  of  joint  required  capabilities 

Exercise  integration  coordination  authority  across  the  Army  in  matters  pertaining  to 
identification  of  required  capabilities  and  DOTMLPF  integration 


*DOTMLPF=Doctrine,  Organizations,  Training,  Materiel,  Leader  development  and  education,  Personnel.  Facilities 
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Build  the  force:  by  2024,  field  the  modular  force  as  envisioned  by  the  Army  Capstone  Concept. 


Protect 


Connect 

■  Develop  affordable  and  achievable  LandWarNet  and  LWN  Systems  (WIN-T,  JNN,  JTRS,  Rifleman’s  Radio) 

■  Enable  Unified  Battle  Command 

■  Develop  Network  Vulnerability  Strategy 

■  Develop  bridge  to  Ground  Soldier  System  (Land  Warrior  next...) 

■  Strategic  Engagements 

■  FCS  strategic  communications 
Protect 

■  Optimize  current  and  future  force  readiness;  minimize  operational  risk 

■  Develop  organizationally  based  force  protection  capabilities 
Project 

■  Deliver  expeditionary  full  spectrum  capabilities  to  the  force. 

■  Joint  Future  Theater  Lift 

■  Joint  Future  Tactical  Lift 


Connect 


FCS 


Project 


Fill  current  force  gaps  with  accelerated  capabilities  while  modernizing  the  future  operating  force 


Think  and  learn  for  the  Army:  provide  conceptual  framework  beyond  2024. 


QDR  Roles  and  Missions  Support  to  ARSTAF 

Collect  and  analyze  operational  data  to  better  represent  Irregular  Warfare 
Develop  Human  Dimension,  Generating  Force  and  Capstone  Concepts 
Execute  CSA/CG  TRADOC  Future  Warfare  Study 
Campaign  of  Learning 
-Leading  from  the  edge 

-Baseline  and  integrate  analyses:  Modular  Force,  FCS,  and  SBCT. 
-Conduct  other  key  analyses  reflecting  force  effectiveness; 

•  OBA  with  proponent  support  and  Strategic  Choices 

•  Tactical  Vehicle  Strategy 

•  RSTA  and  ISR  support  to  BCT 

-Capability  Needs  Analysis;  timely  influence  decisions  to  meet  warfighter 
needs 


Adapt  community  of 
practice  culture  to  deliver 
organizationally-based 
solutions. 


People 

-Training,  Education,  and 
Certification 
-NSPS  and  Evaluation 
links  to  Objectives 
Develop  and  execute 
ARCIC  Campaign  Plan; 
execute  FY08  AC2DP 
Implement  COEs;  develop 
FCS  COE 
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ARCIC  ARCIC 

Major  Objectives  Outcomes 


DRAFT  Pre-Decisional 


ARCIC  Campaign  Plan  (ArCP) 


As  of  20  Jun  08 


Revise  ACS  Family 
of  Concepts 


Shape  Future 
Warfare 


Provide  Joint 
Inter- 

dependencies 


Capstone  Concept 
Revision 


Generating  Force) 
Concept 


Human  Dimension 
Concept 


Future 

Games 


Future 
Study  Plan 


r 

Joint 

\ 

v _ 

Synergy 

_ J 

/"  \ 

Integrate  Army 
Doctrine  into  Joint 


ARCIC  Initiatives 


Accelerate 
capabilities  for 
Current  Forces 


Modernize  Future 
Operating 
Force 


Integrate  S&T 
Enablers 


Conduct 

Accelerated 

Capabilities 

Practices 


Spin  Out 
Capabilities 


Combat,  CS,  and 
Protection 
Capabilities 


Future  Manned  and 
Unmanned 
Aviation 

Science  and 
Technology 
Integration 


(  Enable  Delivery  of 

Full  Spectrum 
Capabilities  to  the 

>  Force _ 

Achieve  Army 
Strategic  Mobility 


r 

Continually 

Develop 

V 

LandWarNet 

y 

Improve 

Sustainment 

Improve 
Force  Design 


Provide  Integrated 
DOTMLPF 
Solutions 


r 

Enable  the 

\ 

V 

Network 

y 

Provide 
Capabilities  to 
Enhance  Strat 
Mobility 


Improve  Log  Cap. 
in  Mod  Force 


Lead  TRADOC 
in  TAA 


Lead 

Organizational 
Domain  Analysis 


Fill 

Current  Force 
Capability  Gaps 


Satisfy 
Future  Force 
Concepts 


SO  Cap.  &  Field 
Full  Operational 
Capable  FBCT 

Field  FCS 
Systems  and 
Organizational 
Capabilities 

Deliver 
FCS  BCT 


Integrate  Future 
Army  Capabilities 


Establish 
FCS  COE 


Prioritize  and  Resource 


Adapt  Cap.  Dev. 
And 

Integration 

Processes 


Develop 

TRADOC/ARCIC 
Policies  and  Guides 


Develop  Key 
Strategic  Initiatives 


Shape  Strategic 
Documents/Plans 


r 

Implement 

\ 

V 

NSPS 

y 

Resource  Cap. 
Development 


Enhance 

Developments  CoP 


Develop 

Strat  Engagements 


Provide  Ops 
Architect. 
Environment 
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Resource- 

informed 

Integrated 
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Prioritized  Top-Down 
Learning  Objectives 


Outcome  A 


Outcome  B 
Outcome  C 


Outcome  P 


OEF/OIF 


Army 

Community 

Learning 

Demands 
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Opportunities 


Director  ARCIC 
Approval 


AEP  Board 


Resource  Informed 
Experimentation 
Plan 


Experiments 


Studies 


S&T 


Asymmetric 


Wargames 


JIIM 


Leverage 
Other  Learning 
Venues 


•  Review  Results 

•  Shapes  future 
learning 
objectives 

•  Provide  top-down 
guidance 

•  Enables  informed 
decisions 
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More  smaller,  iterative  experiments,  that  demonstrate  flexibility 

•  Link  experiments  back  to  initiator 

Strengthen  linkages  to: 

•  Science  and  Technology 

•  Joint,  Multinational,  and  SOCOM 

•Map  Warfighting  Challenges  (WFCs)  to  experiments 

•More  lash  up  of  SOCOM  and  Army  Experiments  (GPS  -  SOF  Integration) 

•Joint  linkages  such  as  Seabasing,  Lift,  Sustainment,  and  UAV 

•  Future  Force  Integration  Directorate  (FFID)  and  Army  Evaluation  Task  Force  (AETF) 

•  Programs  and  spin-outs 

•  FORSCOM  Centers  of  Excellence 

•  “Leading  from  the  Edge,”  such  as  Experimentation  in  Theater 

Broaden  EXFOR  capability  at  Maneuver  Center 
Focus  across  range  of  military  operations 
Respond  to  top-down  guidance: 

•  Based  on  priorities  and  outcomes 

•  Not  based  on  things,  platforms,  and  technologies 

Encourage  bottom-up  creativity  and  innovation 


1. 

2. 

3. 

4. 

5. 


6. 

7. 


Learning  Objectives 
Irregular  Warfare 
LandWarNet 
Building  Partnerships 
Human  Dimension 
Strategic  &  Operational 
Mobility 
Sustainment 
Generating  Force 


And... Get  Soldiers  involved  with  promising  concepts 
and  technologies  earlier  and  more  often 
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Focus  on  the  Big  Five  :  > 
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Counter  IED  and  Mine  * 
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^Training  * 

Communicate  in  the  Combined/Joint  Environment 
jture  Force  JIM  Inte 
Actete 
Auatter 

Ausrere  A/SI  i 

Analysis 

Observe  and  Collect 


;t  Xnd  Ma 

\ 

UGV  AutoXor 
onXm 

\ 

;tive  AviaXor 


RSTA  and  Attack  Operations 
Networked  Precision  Fires  and  Effects 
Je  EffecM  ' Versus  Platforms 
_  ersus  Personnel 

eutralif  t  /e  hazards 

viruMobstacie  marking  syster 

— 
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4  -  Human  Dimension 


Increase  control  of  unmanned  systems 

al  Human  Computer  Interface 
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ning  environment 
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Multi-level  Security 
Data  Initialization  (Dl) 

iictive  Analysed 
Future  Force  COP  Visualization  £ 

Future  Force  Decision  Making 
Automated  Two-way  Language  Translation 
Future  Force  Communications  Modeling  Tools 

Alternative  to  GPS  for  location  and  navigation  in  complex  environments 
Effects  based  information  operations 
Improved  Delivery  of  Supplies  in  Non-Contiguous  Operations 
Improved  Inter-modal  Platforms,  Technologies,  and  Techniques 
Manage  Knowledge 
C2  of  Battlespace  Awareness  Assets 
Model,  Simulate,  and  Forecast 
Alternative  Power  for  Dismounted  Soldiers 
Alternative  Power  for  Platforms 

Assured  and  Timely  Connectivity  with  the  Supported  Force 
Mounted  Vertical  Maneuver 

NLOS  Scaleable,  Focused  Effects,  for  Variable  Targets 

Dismounted  Target  Acquisition  Optical  Capability 

Automatic  Target  Recognition 

NLOS-Cannon  Target  Discriminating  Munitions 

Passive  Marking  and  Designating 

Near  Real  Time  BDA 

NLOS-Cannon  Reduced  Weight  Munition 


tfwork* 

rsonnel/  Anti-materiel  Capability 
lity 

Manned-Unmanned  Aviation  Lethality 


Body  Armor  Lethality  Overmatch 
Embedded  Meteorological  (MET)  Capability 
Terrain  Data  Generation 
Sensor/effects  packages,  to  deny  access 
Geospatial  Data  Management 
Specialized  Urban  Breaching 


Lte  clea 
|  cross  v 
i  and  I 
Jentift 
nstrucl 

JWARN,  JEM,  and  JOEF  Models  improvement 
CBRN/TIM  Hazard  Markers 

Standard  Decontaminant  for  Thorough  Decontamination  Operations 

CBRN  Filters  and  Subcomponent  Filtration  Systems 

Stationary  Hemispherical  Area  Protection 

Mobile  Hemispherical  Area  Protection 

Air  Defense 


Rapn 


nand  Network 


bame 
Avenge  Kill 

Soldier  Signature  Reduction 
Air/Ground  Platform  Signature  Reduction 
Soldier  Hearing  Protection 
Provide  Water 


— 


Stress 


Sustainment  Modeling  and  Simulation  (M&S)  Training  Systems 

Anticipatory  sustainment  &  Improved  Distribution 

Maintainability  -  tool  free  maintenance 

Increased  Fuel  Efficiency 

Provide  Mortuary  Affairs  Support 

Improve  the  ability  of  the  FFS  to  Multi-Task 

Enhanced  Soldier  Physical  Performance 

Ability  of  the  FFS  to  simultaneously  process  multiple  sensory  inputs 
Conduct  Operations  Worldwide 

Screen  for  Disqualifying  Psychological  Conditions  in  the  FFS 

Screen  for  disqualifying  Orthopedic  Conditions  of  the  FFS 

Screen  for  a  Disqualifying  Condition  of  Asthma  in  the  FFS 

Determine  the  Aptitude,  Motivation,  and  Attrition  Risk  of  the  FFS 

Determine  the  Market  Availability  of  FFS 

Model  and  Simulate  the  Entire  Accessions  Process 

Adaptive  training  system 

Embedded  Training 

Live  Environment  Training 

Embedded  Tactical  Engagement  Simulation  System 
Contemporary  Leader  Skills 
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•  Battle  Command  Network  -  The  Future  Force  must  possess  worldwide,  beyond-line-of-sight 
network  capabilities  that  are  effective,  layered,  persistent,  and  protected.  This  network  must 
integrate  Command  and  Control  for  Joint  Interagency  Intergovernmental  Multinational 
operations  with  a  single,  integrated  universal  tactical  network  accessible  to  the  global 
information  grid.  It  must  be  optimized  for  mobile  operations  and  increase  access  and  available 
throughput  to  all  echelons  and  the  individual  Soldier  through:  dynamic,  extended  range,  self¬ 
organizing  and  multilayered  communications  with  collaborative  decision  and  planning  support 
capabilities. 

•  Counter  IED  and  Mine  -  The  Future  Force  must  have  the  ability  to  detect,  dentify  and 
neutralize  CBRNE  obstacles  and/or  their  components  (Improvised  Explosive  Devices/Home 
Made  Explosives  -  IED/HME)  from  a  safe  standoff  distance.  They  need  the  capability  to 
determine  the  type  of  threat,  select  the  best  method  of  neutralization,  and  ascertain  the 
potential  effects  on  the  environment.  Capability  will  allow  the  commander  to  maintain  maneuver 
force  momentum  while  protecting  Soldiers  and  platforms  from  the  effects  of  these  obstacles. 

•  Power  &  Energy  -  Provide  enhanced  agility  to  operate  worldwide  by  the  weight  and  volume  of 
fuel  associated  with  powering  the  force.  Combat  platforms  require  sufficient  pulsed  power  to 
enable  advanced  lethality  options  and  increased  continuous  power  to  enable  superior  tactical 
mobility,  speed  and  an  excess  capacity  for  on/off  board  electrical  power  use  while  significantly 
increasing  fuel  economy.  Emerging  electrical  components  and  systems  require  dismounted 
Soldiers  to  possess  a  radical  increase  of  available  power,  at  half  the  tactical  weight. 

Definition  of  P&E... 


Power  (symbol:  P)  is  the  rate  at  which  work  is  performed  or  energy  is  transmitted. 
Energy  (symbol:  E)  is  the  capacity  to  do  work. 

Work  is  force  times  distance  (dot  product)  moved  in  the  direction  of  the  force. 


As  of:  23  Jul  08 
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•  Human  Dimension  -  Provide  Soldiers  and  leaders  the  ability  to  excel  in  a  challenging  and 
increasingly  complex  future  operating  environment  by  developing  tools  and  technologies  that 
enhance  &  restore  Soldier  cognitive  and  physical  performance  to  function  efficiently  as  an 
integral  component  of  a  network  and  society.  Future  accessions  must  focus  on  finding, 
enlisting,  commissioning  and  retaining  Soldiers  based  on  their  innate  cognitive  potential  for 
ethical  and  moral  decision-making.  Soldiers  must  be  able  to  interface  with  multiple  unmanned 
systems,  conduct  multi-modal  human  computer  interface,  and  multi-task  across  a  wide 
spectrum  of  information  input  while  mitigating  the  proportional  increase  in  physiological  and 
psychological  stress  and  improving  mental,  moral  and  physical  capacity  and  performance. 

•  Training  -  Provide  Soldiers  and  leaders  the  ability  to  excel  in  a  challenging  and  increasingly 
complex  future  operating  environment  by  developing  tools  and  technologies  that  enable  more 
efficient  and  effective  training  through  live,  virtual,  constructive  and  mixed  venues.  Future 
training  must  enable  the  Future  Force  to  impart  more  skills,  faster,  at  lower  cost  and  with 
greater  retention  than  currently  achievable.  Soldiers  and  units  must  be  able  to  be  trained  using 
non-traditional  home  station  training  techniques  and  technology  and  train  prior  to  employment. 
Future  training  must  enhance  and  account  for  individual  proficiencies  and  learning  rates  -  i.e. 
outcome  based  training.  Future  training  and  leader  development  must  be  completely  adaptable 
and  scalable  to  cover  the  full  spectrum  of  operational  challenges  facing  the  Soldier. 


As  of:  23  Jul  08 
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Previous 


Today 


Tomorrow 


•  ONS  Generated 
requirement 

•  Rapid  Equipping 

•  Limited  Training  & 
Sustainment 

•  Multiple  points  of 
entry 
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ARCIC 


\  JILUL 

(^)  HQDA 


Decentralized  Activities 
(Stove  Pipes) 


A  Level  of  Centralization 
(Coordination) 


Integrated  Approach 


•  Support  to  hundreds  of  Operational  Needs  Statements 

•  CBRNE  Consequence  Management  Response  Force  (CCMRF) 

•  Maneuver  Enhancement  Brigade  (MEB) 

•  Conduct  Maneuver  Support  operations 

•  Conduct  Support  Area  Operations 

•  Conduct  Consequence  Management  Operations 

•  Conduct  Stability  Operations 

•  20th  Support  Command  (CBRNE):  Counter  CBRNE  and  WMD 

•  Route  Clearance  and  Route  Improvement 

•  Force  Protection 

•  Law  Enforcement  Program 

•  Army  Non-Lethal  Scalable  Effects  Center 

•  Launched  Electrode  Stun  Device 

•  Non-lethal  Capability  Sets 
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